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CERTIFICATION 


Hewlett-Packard Company certifies that this product met its published specifications at the time of shipment from the 
factory. Hewlett-Packard further certifies that its calibration measurements are traceable to the United States Na- 
tional Bureau of Standards, to the extent allowed by the Bureau’s calibration facility, and to the calibration facilities 
of other International Standards Organization members. 


WARRANTY 


This Hewlett-Packard product is warranted against defects in material and workmanship for a period of one year 
from date of shipment [,except that in the case of certain components listed in Section I of this manual, the warranty 
shall be for the specified period]. During the warranty period, Hewlett-Packard Company will, at its option, either 
repair or replace products which prove to be defective. 


For warranty service or repair, this product must be returned to a service facility designated by -hp-. Buyer shall 
prepay shipping charges to -hp- and -hp- shall pay shipping charges to return the product to Buyer. However, Buyer 
shall pay all shipping charges, duties, and taxes for products returned to -hp- from another country. 


Hewlett-Packard warrants that its software and firmware designated by -hp- for use with an instrument will execute its 
programming instructions when properly installed on that instrument. Hewlett-Packard does not warrant that the 
operation of the instrument, or software, or firmware will be uninterrupted or error free. 


LIMITATION OF WARRANTY 


The foregoing warranty shall not apply to defects resulting from improper or inadequate maintenance by Buyer, 
Buyer-supplied software or interfacing, unauthorized modification or misuse, operation outside of the environmental 
specifications for the product, or improper site preparation or maintenance. 


NO OTHER WARRANTY IS EXPRESSED OR IMPLIED. HEWLETT-PACKARD SPECIFICALLY 
DISCLAIMS THE IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR A PARTICULAR 
PURPOSE. 
EXCLUSIVE REMEDIES 
THE REMEDIES PROVIDED HEREIN ARE BUYER’S SOLE AND EXCLUSIVE REMEDIES. HEWLETT- 
PACKARD SHALL NOT BE LIABLE FOR ANY DIRECT, INDIRECT, SPECIAL, INCIDENTAL, OR CONSE- 
QUENTIAL DAMAGES, WHETHER BASED ON CONTRACT, TORT, OR ANY OTHER LEGAL THEORY. 
ASSISTANCE 


Product maintenance agreements and other customer assistance agreements are available for Hewlett-Packard pro- 
ducts. 


For any assistance, contact your nearest Hewlett-Packard Sales and Service Office. Addresses are provided at the back 
of this manual. 
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SAFETY SUMMARY 


The following general safety precautions must be observed during all phases of operation, service, and repair of this 
instrument. Failure to comply with these precautions or with specific warnings elsewhere in this manual violates 
safety standards of design, manufacture, and intended use of the instrument. Hewlett-Packard Company assumes no 
liability for the customer's failure to comply with these requirements. This is a Safety Class 1 instrument. 


GROUND THE INSTRUMENT 


To minimize shock hazard, the instrument chassis and cabinet must be connected to an elec- 
trical ground. The instrument is equipped with a three-conductor ac power cable. The power 
cable must either be plugged into an approved three-contact electrical outlet or used with a 
three-contact to two-contact adapter with the grounding wire (green) firmly connected to an 
electrical ground (safety ground) at the power outlet. The power jack and mating plug of the 
power cable meet International Electrotechnical Commission (IEC) safety standards. 


DO NOT OPERATE IN AN EXPLOSIVE ATMOSPHERE 


Do not operate the instrument in the presence of flammable gases or fumes. Operation of any 
electrical instrument in such an environment constitutes a definite safety hazard. 


KEEP AWAY FROM LIVE CIRCUITS 


Operating personnel must not remove instrument covers. Component replacement and internal 
adjustments must be made by qualified maintenance personnel. Do not replace components 
with power cable connected. Under certain conditions, dangerous voltages may exist even with 
the power cable removed. To avoid injuries, always disconnect power and discharge circuits 
before touching them. 


DO NOT SERVICE OR ADJUST ALONE 


Do not attempt internal service or adjustment unless another person, capable of rendering first 
aid and resuscitation, is present. 


DO NOT SUBSTITUTE PARTS OR MODIFY INSTRUMENT 


Because of the danger of introducing additional hazards, do not install substitute parts or per- 
form any unauthorized modification to the instrument. Return the instrument to a Hewlett- 
Packard Sales and Service Office for service and repair to ensure that safety features are main- 
tained. 


DANGEROUS PROCEDURE WARNINGS 


Warnings, such as the example below, precede potentially dangerous procedures throughout 
this manual. Instructions contained in the warnings must be followed. 


Dangerous voltages, capable of causing death, are present in this instrument. Use ex- 
treme caution when handling, testing, and adjusting. 


SAFETY SYMBOLS 


General Definitions of Safety Symbols Used On Equipment or In Manuals. 


NOTE: 


Instruction manual symbol: the product will be marked with this 
symbol when it is necessary for the user to refer to the instruction 
manual in order to protect against damage to the instrument. 


Indicates dangerous voltage (terminals fed from the interior by 
voltage exceeding 1000 volts must be so marked). 


Protective conductor terminal. For protection against electrical 
shock in case of a fault. Used with field wiring terminals to in- 
dicate the terminal which must be connected to ground before 
operating equipment. 


Low-noise or noiseless, clean ground (earth) terminal. Used for a 
signal common, as well as providing protection against electrical 
shock in case of a fault. A terminal marked with this symbol must 
be connected to ground in the manner described in the installation 
(operating) manual, and before operating the equipment. 


Frame or chassis terminal. A connection to the frame (chassis) of 
the equipment which normally includes all exposed metal struc- 
tures. 


Alternating current (power line). 
Direct current (power line). 


Alternating or direct current (power line). 


The WARNING sign denotes a hazard. It calls attention to a pro- 
cedure, practice, condition or the like, which, if not correctly per- 
formed or adhered to, could result in injury or death to personnel. 


The CAUTION sign denotes a hazard. It calls attention to an 
Operating procedure, practice, condition or the like, which,if not 
correctly performed or adhered to, could result in damage to or 
destruction of part or all of the product. 


The NOTE sign denotes important information. It calls attention 
to procedure, practice, condition or the like, which is essential to 
highlight. 
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SECTION | 
GENERAL INFORMATION 


1-1. INTRODUCTION. 


1-2. This section contains general information concerning 
the -hp- Model 3437A System DVM. Included is an instru- 
ment description, specifications, information concerning 
instrument and accessory information, and safety consider- 
ations. 


1-3. DESCRIPTION. 


1-4. The Model 3437A is a Microprocessor controlled 3% 
digit, successive approximation system voltmeter, capable 
of sampling voltages at rates up to 5700 samples per 
second. 


1-5. Chassis isolated input terminals, a wideband input 
amplifier, auto-zero, auto-polarity, sample and hold, and 
100% overrange on each of the input voltage ranges (.1 volt, 
1 volt, and 10 volts) provide floating measurement capa- 
bility (+ 20 V) over the frequency range of DC through 
1.0 MHz. 


1-6. Hewlett-Packard Interface Bus is standard. All front 
panel functions are programmable. The output data format 
is selectable between an ASCII (8 byte) and Packed (2 
byte) format. The packed data format allows the controller 
additional data storage as well as allowing the input voltage 
to be sampled at rates up to 5700 samples per second. 


1-7. The 3437A digital delay logic is capable of delaying an 
external trigger from 0 to 1 second (100 ns steps), and of 
generating up to 9999 triggers (for each trigger received) 
at rates of 1 Hz through 5700 Hz. The internally generated 
triggers provide a burst sampling capability (up to 9999 
samples) at a maximum rate of 5700 sampled per second. 
Figures 1-1 and 1-2 illustrate the delayed measurement and 
burst sampling capabilites of the 3437A. 


1 INPUT VOLTAGE 
2 SAMPLE POINT 


TIME (us) ——————a 
3437-B-4754 


TRIGGER 


Figure 1-1. NRDGS=1 DELAY = 200 us. 


1-8. (Figure 1-1) 200 us after being triggered, the 3437A 
will sample and (after conversion) display the instantaneous 
value of the input voltage. If the 3437A is addressed to 
talk, the sampled input voltage will be output onto the 
HP-IB. 


fe 


10 1000 


TIME (ms) ————————_a=> 
3437-B-4754 


TRIGGER 


Figure 1-2. NRDGS= 1000 DELAY =1ms. 


1-9. (Figure 1-2) When triggered, the 3437A will sample 
the input voltage 1000 times at 1 ms intervals. Between 
samples, the instantaneous value of the sampled input volt- 
age is converted and output onto the HP-IB. 


1-10. The Binary Program mode provides a means of 
programming the 3437A using an abreviated program code. 
When interrogated in the Binary Program mode. The 
3437A responds by writing 7 bytes (completely describing 
the programmed state of the instrument) onto the HP-IB. 
The controller can use these 7 bytes as an abreviated 
program code to reprogram the 3437A to its previous 
configuration. 


1-11. Model 3437A applications include: 

a. Fast multipoint data-acquisition. 

b. Repetitive-waveform analysis. 

c. Low frequency transient characterization. 

d. Low frequency True RMS measurements. 
1-12. SPECIFICATIONS. 
1-13. Instrument specifications are listed in Table 1-1. 
These specifications are the performance standards or limits 
against which the instrument is tested. Any change in the 
specifications due to manufacturing, design, or traceability 


to the U.S. National Bureau of Standards will be covered by 
revised pages, a change sheet,or both,to this manual. Addi- 


1-1 


Section I 


Model 3437A 


Table 1-1. Specifications. 


VOLTAGE MEASUREMENT CHARACTERISTICS. 


Range Bandwidth (3dB) Display * 


10 Volt 1.0 MHz 
1 Volt 1.1 MHz 
.1 Volt 40 kHz 


1.998 + ‘9.999 
.1998 # 9999 


He it i+ 


Static Accuracy (90 days, 53°C 2 5°C) 


10 Volt Range + 0.05% of Reading 1.6 Digits 
1 Volt Range + 0.03% of Reading 1.6 Digits 
.1 Volt Range + 0.06% of Reading 1.8 Digits 


Static Accuracy (1 year, 23°C £5 °C) 


10 Volt Range + 0.05% of Reading + 2.0 Digits 
1 Volt Range + 0.03% of Reading + 2.0 Digits 
.1 Volt Range + 0.06% of Reading + 2.2 Digits 


Static Accuracy Temperature Coefficient (O°C to 50 C) 
+ 0.002% reading/ C + 0.05 digits/ C 


Dynamic Accuracy 


mV within 
Range Step Input Final Value Time 
10 Volt 10 V + 200 mV 700 ns 
10 Volt 10 V 30 mV 7.5 us 
1 Volt 1V 20 mV 700 ns 
1 Volt 1¥ 3 mV 1.5 us 
.1 Volt ow 200 uV 25 us 


DELAY CHARACTERISTICS. 
Delay 


For NRDGS equal to 0 or 1 
0 to .9999999 sec in 100 ns steps 


For NRDGS > 1 


Data Format Delay between readings 
ASCII 277.8 us to .9999999 sec 
Packed 175.4 us to .9999999 sec 


Offset (actual delay with O delay programmed) 
100 ns + 25ns 


19.98 (max) + 99.99 (ovrid) 


Accuracy 
+ 0.008% Delay + Delay offset 


Repeatability (Jitter) 
For NRDGS equal to O or 1 


Delay Jitter 
0 or 100 ns 2 ns 


200 ns to 50 ms 10 ns + .002% of Delay 
> 50 ms 110 ns 
NUMBER OF READINGS. (For each trigger received.) 
From 0 to 9999 


INPUT CHARACTERISTICS. 
Input Impedance 


Range Impedance 


10 Volt 1 MQ (+ 20%) < 75 pF 
1Volt >10°%2 < 75 pF 
1Volt >10°2 < 75 pF 


Maximum Input Voltage (All ranges) 


H!I to LO < + 30V Peak 
LO toCHASSIS < +42V Peak 


PROGRAMMABILITY. 
(In accordance with IEEE - 488-1975) 


AH1 Acceptor PP@ Parallel Poll 

CO Controller RL1 Remote/Local 
DC1 Device Clear SR1 Service Request 
DT 1 Device Trigger SH1 Source 

L4 Listener TS Talker 


COMMON MODE REJECTION RATIO. 


> 75 dB (1 kQ unbalance in low input lead at 60 Hz) 


“Display will indicate overload if input is unterminated (.1 volt range). 


Table 1-2. Supplemental Characteristics. 


MAXIMUM READING RATE.’ 


ASCII 3600 Readings per second 
Packed 5700 Readings per second 
Tactual reading rate is given by: 
ASCII 3600 X 7 Byte Listen Rate 
3600 + 7 Byte Listen Rate 


Packed 5700 X 2 Byte Listen Rate 


5700 + 2 Byte Listen Rate 


Where Listen Rate = Data acceptance rate of listener 


GENERAL. 
Power Requirements 


100 V, 120 V, 220 V, 240 V (+ 5% —10%, 48—440 Hz) 
<42VA 
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Operating Temperature 

0°C to 50 C 
Storage Temperature 

—40°C to 75°C 

Humidity Range 

< 95% RH (0 °C to 40°C) 
Dimensions 

212.7 mm wide x 88.9 mm high x 527.1 mm deep 
Weight 


Net 5.6 kg 
Shipping 7.6 kg 


Model Number and Name 


3437A System Voltmeter 


Model 3437A 


tional information describing the operating characteristics 
(Table 1-2) are not specifications but are supplemental 
information for the user. 


1-14. OPTIONS. 


1-15. The following options are available for the -hp- 
Model 3437A System Voltmeter: 


Option -hp- Part Number Description 
907 5061-0088 
908 5061-0072 


909 5061-0075 
1-16. ACCESSORIES. 


1-17. The following accessories are available and can be 
ordered from your nearest -hp- Sales and Service Office: 


Front Handle Kit 
Cabinet Assembly 
Cabinet Assembly 


1. DSA Test ROM -hp- 34115A 
2. Performance Test Source Interface -hp-34114A 
3. Performance Test Trigger Interface -hp- 34113A 
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1-18. SAFETY CONSIDERATIONS. 


1-19. If, to preserve the apparatus from damage, it is neces- 
sary for the user to refer to the instruction manual, the 
apparatus will be marked with the symbol /\ 


1-20. INSTRUMENT IDENTIFICATION. 


1-21. A three-section serial number (XXXXAXXXXX) is 
used to identify the Model 3437A. Figure 1-3 illustrates the 
meaning of the three parts of the number. 


XX XX A XXXXX 
—_ 
Five digit suffix 


identifies a par- C) 


ticular instru- 
ment in a series. 


—_ =e —_—o 
Four digit prefix Letter identifies the 


O identifies a series country where the 


of instruments. instrument was man- 
ufactured. 
(A - America, U - United Kingdom, 


J - Japan, G - Germany) 


Figure 1-3. Instrument Serial Number. 


Table 1-3. Message Transfer Rates (Listen). 


Commands (ATN True) 


Addressed to Listen (ATL) 
Addressed to Talk (ATT) 
Group Execute Trigger (GET) 
Local Lockout (LLO) 
Selected Device Clear (SDC) 
Serial Poll Enable (SPE) 
Serial Poll Disable (SPD) 
Unlisten (UNL) 

Untalk (UNT) 


Program Code (ATN False) 


Delay 


4a Lad 
. 


Store 
Enab ROS 


7 
Store 


Atypical 
B initial 


 Subsequent—maximum rate (due to conversion time}=240 us. 


Program Code (ATN False) 


Cont'd 
Range 56 
1 88 
Range 56 
2 89 
Range 56 
3 90 
Trigger 56 
1 97 
Trigger 56 
2 98 
Trigger B 56 
a 90 
Trigger, 56 
3 74 
Format 56 
1 98 
Format 56 
2 99 
Binary Prgm 83 
Ist Byte 95 
2nd Byte 78 
3rd Byte 66 
4th Byte 75 
5th Byte 42 
6th Byte 42 
7th Byte 140 


Table 1-4. Message Transfer Rates (Talk). 


Handshake (us/ Byte)” 


Data Formats (ATN False) 


ASCII 22 us 
Packed 20 us 
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SECTION II 
INSTALLATION 


2-1. INTRODUCTION. 


2-2. This section contains information and instructions 
pertaining to initial instrument set-up. Included are initial 
inspection procedures, power and grounding requirements, 
environmental information, bench and rack mounting 
instructions, a description of interface connectors, and 
repackaging instructions. 


2-3. INITIAL INSPECTION. 


2-4. This instrument was carefully inspected both mechani- 
cally and electrically before shipment. It should be free of 
mars or scratches and in perfect electrical order upon 
receipt. To confirm this, the instrument should be inspect- 
ed for physical damage that might have occurred in transit, 
and the electrical performance should be tested using the 
performance tests outlined in Section V. If there is damage 
or deficiency, refer to the warranty inside the front cover 
of this manual. 


2-5. POWER REQUIREMENTS. 


2-6. This instrument can be operated from ac line voltages 
of 100 V, 120 V, 220 V, 240 V, at corresponding line 
frequencies of 48 through 440 Hz. 


Verify that the 110 V/220V Line Voltage 
Selection switch, (Figure 2-1) located on the 
rear panel of Model 3437A, is set to the ac 
source voltage to be used before inserting the 
power cord and turning the instrument on. 
Also insure that the proper fuse is installed. 


100 V 
~ VOLTAGE 
SELECT 

220 V 
240 V 


LINE VOLTAGE (VOLTS) OPERATING RANGE (VOLTS) FUSE (mA) 
100 90—105 500 
120 108—126 500 
220 198—231 250 
240 216—252 250 


3437-B-4755 


ISELECTED FOR 120V. 


Figure 2-1. Line Voltage Selection. 


2-7. Power Cords and Receptacles. 
2-8. Figure 2-2 illustrates the various -hp- power cord 
configurations. If the appropriate power cord is not 


included with the instrument, notify the nearest -hp- Sales 
and Service Office and a replacement cord will be provided. 


8120-1351 


125V — 6A* 


8120—0698 


8120-1348, y 
STO -8-4195. 
*UL LISTED FOR USE IN THE UNITED STATES OF AMERICA 


Figure 2-2. -hp- Power Cords. 


2-9. Grounding Requirements. 


2-10. To protect operating personnel, the National Elec- 
trical Manufacturers’ Association (NEMA) recommends 
that the instrument panel and cabinet be grounded. The 
Model 3437A is equipped with a three-conductor power 
cable which, when plugged into an appropriate receptacle, 
grounds the instrument. The offset pin on the power cable 
is the ground wire. 


2-11. To preserve the protection feature when operating 
from a two-contact outlet, use a three-prong to two-prong 
adapter and connect the green pigtail on the adapter to 
power line ground. 


2-12. ENVIRONMENTAL REQUIREMENTS. 


2-13. The 3437A should not be operated where the 
ambient temperature exceeds 0°C to 50°C or stored where 
the ambient temperature exceeds - 40°C to + 75°C. 


2-14. Humidity. 


2-15. The instrument may be operated in environments 
with relative humidity of up to 95%. However, the instru- 
ment must be protected from temperature extremes which 
cause condensation within the instrument. 
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2-16. Altitude. 2-18. INSTRUMENT MOUNTING. 
2-17. The instrument may be operated at altitudes up to 2-19. The Model 3437A is shipped with plastic feet and tilt 
4573 meters (15,000 feet). stand in place, ready for use as a bench instrument. The 


To prevent potential electrical or fire hazard, 
do not expose equipment to rain or moisture. 


front of the instrument may be elevated for convenience of 
operating and viewing by extending the tilt stand. The 
plastic feet are shaped to permit placing the instrument on 
top of other half-module Hewlett-Packard instruments. 


2-20. Rack Mounting. 


2-21. The Model 3437A is housed in a -hp- standard (% 


HP-IB CONNECTOR J12 


CHASSIS/OUTGUARD 
GROUND 


DIO 1-8 (Data Input/Output) 
Mnemonic referring to the eight ‘Data Input/Output’’ 
lines. The DIO lines transfer messages in a byte-serial, 
bit parallel manner. 


EOI (End or Identify) 
Mnemonic referring to the “End or Identify’’ control 
line. EOI is used by a device to indicate the end of a 
multiple-byte transfer. 


DAV (Data Valid) 
Mnemonic referring to the ‘‘Data Valid’ control line. 
DAV is used to coordinate the ‘“‘handshake’’ sequence. 
The DAV line is controlled by the source (talker). When 
DAV is true, data on the DIO lines is considered valid. 


NRFD (Not Ready For Data) 
Mnemonic referring to the ‘‘Ready For Data’’ control 
line. NRFD is used to coordinate the ‘‘handshake”’ 
sequence. The NRFD line is controlled by the acceptor 
(listener). When NRFD is true, the acceptor indicates to 
the source that he is ready to accept data. 


NDAC (Data Not Accepted) 
Mnemonic referring to the ‘‘Data Accepted” contro! line. 
NDAC is used to coordinate the “‘handshake”’ sequence. 
The NDAC line is controlled by the acceptor (listener). 
When NDAC is true, the acceptor indicates to the source 
that the data on the DIO lines has been accepted. 


Mating Connector: 


-hp- Part No. 1251-0293 
Amphenol No. 57—30240 


Mating Cables: 


10631A 3 ft. 
10631B 6 ft. 
STO- 8 - 4090 10631C 12 ft. 


SHIELD 


the source that the data on the DIO lines has been 
accepted. 


IFC (Interface Clear) 
Mnemonic referring to the ‘‘Interface Clear” control line. 
IFC is used to place the HP-IB system in a known quies- 
cent state. The IFC line is controlled by the system 
controller. 


SRQ (Service Request) 
Mnemonic referring to the ‘Service Request’’ control 
line. SRQ is used (by any device having service request 
capability) to indicate to the system controller that the 
device requires service. The controller responds by polling 
the devices to determine which device requested service. 


ATN (Attention) 
Mnemonic referring to the “Attention” control line. The 
state of the ATN line determines whether the HP-IB is in 
the ‘“‘Command mode” (ATN true) or the ‘‘Data mode” 
(ATN false). When ATN is true, all devices must listen to 
the data lines, and when ATN is false, only devices that 
have been addressed will actively transfer data. 


REN (Remote Enable) 
Mnemonic referring to the ‘‘Remote Enable’’ control 
line, REN is used in conjunction with listen addresses 
(DIO 1-8) to select either local or remote control of each 
device. 


For further information concerning the HP-IB, refer to 
“Hewlett-Packard Interface, A Compendium of Technical 
Articles’ -hp- publications No. 5952-2472. 


Figure 2-3. Hewlett-Packard Interface Bus Connector. 
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module) System II enclosure. Refer to the -hp- catalog for 
rack mounting accessories. 


2-22. Interface Connectors. 


2-23. Input. The voltage to be measured is applied to 
either the front or rear panel mounted (parallel connected) 
triax connector labeled INPUT. 


2-24. Ext Trig and Delay Out. A standard (negative 
edge) TTL input applied to the rear panel mounted BNC 
connector labeled EXT TRIG causes the instrument to 
initiate one or more measurements and provide one or more 
corresponding delayed triggers at the rear panel mounted 
BNC connector labeled DELAY OUT. 


2-25. Hewlett-Packard Interface Bus (HP-IB). Figure 2-3 
illustrates the rear panel HP-IB connector, along with a 
brief description of each signal line. 


2-26. Interface Cable Length. The maximum accumulative 
length of an HP-IB cable in any system must not exceed 
more than 2 meters of cable per device (up to 15 devices) 
or 20 meters, which ever is less. 


2-27. REPACKAGING FOR SHIPMENT. 


2-28. The following is a general guide for repackaging the 
instrument for shipment. If the original container is avail- 
able, place the instrument in the container with appropri- 
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ate packing material and seal with strong tape or metal 
bands. If the original container is not available, proceed as 
follows: 


a. Wrap the instrument in heavy paper or plastic before 
placing in an inner container. 


b. Place packing material around all sides of the instru- 
ment and protect panel face with cardboard strips or plastic 
foam. 


c. Place the instrument and inner container in a heavy 
carton and seal with strong tape or metal bands. 


d. Mark shipping container “DELICATE INSTRU- 
MENT.” “FRAGILE.” etc. 


NOTE 


If the instrument is to be shipped to Hewlett- 
Packard for service or repair, attach a tag to 
the instrument identifying the owner and indi- 
cating the service or repair to be accomplished. 
Include the model number and full serial 
number of the instrument. In any correspond- 
ence, identify the instrument by model number 
and full serial number. If you have any ques- 
tions, contact your nearest -hp- Sales and 
Service Office. 
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SECTION III 
OPERATING INSTRUCTIONS 


3-1. INTRODUCTION. 


3-2. This section contains complete operating instructions 
(both bench and system) for the Model 3437A Systems 
Voltmeter. Included is a description of the front and rear 
panel controls and indicators, programming instructions, 
and application examples. 


3-3. Controls and Indicators. 


3-4. Figure 3-1 identifies the 3437A displays, annunciators, 
controls, and connectors. The identification of each item is 
keyed to the drawing within the figure. 


3-5. Front Panel Description. 


3-6. KEYBOARD. The 3437A keyboard functions in two 
modes: 


a. Key per function. 
b. Numeric entry. 


3-7. Key Per Function. The Key Per Function mode (each 
key representing instrument functions) occurs when the 
instrument is turned on. 


3-8. Numeric Entry. The Numeric Entry mode (annun- 
ciated by blinking DELAY, NRDGS, or ENAB RQS annun- 
ciators) is a subset of the Key Per Function mode, and 


occurs when either the DELAY N ROGS ENAB ROS |eves are press- 
ioror 


ed while the keyboard is in the Key Per Function mode. 
Subsequent entries (displayed by the numeric entry dis- 
play) correspond to the blue labeled numeric symbols 0-9 


and decimal point . The Numeric Entry mode is terminated 
STOR, 


when (} is pressed. 


3-9. VOLTS DISPLAY. Displays the sign and magnitude 


of the sampled input voltage (‘‘t+” is implied). The overload. 


indication is + 99.99 (Decimal point position corresponds 
to voltage range selected). 


3-10. NUMERIC ENTRY DISPLAY. The contents of the 
numeric entry display are annunciated directly below the 
display. 


3-11. ROS STATUS. The RQS STATUS annunciators 
annunciate the instrument status. 


3-12. Data Ready. The DATA READY §annunciator 
notifies the operator that the sampled input voltage has 


been converted, displayed, and is ready to be output onto 
the HP-IB. The DATA READY annunciator remains on 
until the measurement data has been output onto the 
HP-IB, or until a new function is programmed. 


3-13. Ignore Trig. The IGNORE TRIG annunciator 
notifies the operator that a second trigger occured prior to 
completion of the measurement sequence/data transfer 
initiated by the first trigger, and that the second trigger was 
ignored. The IGNORE TRIG annunciator remains on until 
a new function is programmed. 


3-14. Invalid Prgm. The INVALID PRGM annunciator 
notifies the operator that an invalid program condition has 
occurred. The annunciator becomes illuminated during the 
Remote and Local modes of operation, for the following 
reasons: 


LOCAL: 


a. DELAY (0—.9999999). The first entry into the 
delay field must be a decimal point. Any entry other than 
a decimal point (leading zeros ignored) results in an invalid 
program condition. When this occurs, the last valid delay 
entry is stored and the numeric entry mode is terminated. 
The INVALID PGM annunciator remains on until the key 
causing the invalid entry is released. 


b. NRDGS (0—9999). A decimal point entry into the 
number of readings field results in an invalid program cond- 
ition. When this occurs, the last valid NRDGS entry is 
stored and the numeric entry mode is terminated. The 
INVALID PGM annunciator remains on until the key 
causing the invalid entry is released. 


c. ENAB RQS (0-7). Any entry other than O—7 
results in an invalid program condition. When this occurs, 
the last valid ENAB RQS entry is stored and the numeric 
entry mode is terminated. The INVALID PGM annuncia- 
tor remains on until the key causing the invalid entry is 
released. 


d. STORE. If the S®O*® key is pressed while the 


keyboard is not in the Numeric Entry mode, an invalid 
program condition occurs. The INVALID PGM annun- 
ciator remains on until the key causing the invalid entry is 
released. 


REMOTE: 


An invalid entry while in the Numeric Entry mode, or the 
use of an invalid program code, will result in an invalid 
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437A SYSTEM VOLTM 
EWLETT + PACKARD sea DELAY NRDGS ENAB Rt 
Q2 MY 


eet) 4 Ge 
ROS STATUS 
4 @ DATA READY @sec DELAY 


2 - IGNOR TRIG - NUM READINGS 
1 - INVALID PGM - ENAB ROS 


TRIGGER _f 


FORMAT f 
LISTEN TALK REMOTE 


e @ 


SESE 


ZEDMAT SOOMAT 


“< 
mw VOLTAGE 
SELECT 


SEQ merrerrrsrrrerreee” 


HPT 
SMH AHT 
TS 14 SRI 
‘ RL! PPO 
pW RA Sb. Sgr , DC} DT 


Maton nnn GS Enmnr eS Bee ty Neo 2 RES, Weer mani ois 


1 Annunciated instrument status (service request [SRQ] will 10 Output data format select keys 
be set if ROS STATUS and ENAB RQS [numeric entry dis- 17 Katresard — 
2 Volts display - Displays the sign and magnitude of the sam- 12 Annunciated HP-IB status 
pled input voltage. 13 Line switch 
3 Numeric entry display - Displays DELAY, NRDGS, and 14 Ean 
ENAB ROS entries. 
Binary program mode annunciator. 15 Delayed trigger output connector 
Pre-entry keys for DELAY, NRDGS (Number of readings), 16 External trigger input connector 
and ENAB ROS (request service mask). 17 Ruse 
Voltage lect k 
i il ala 18 Line cord receptacle 


Trigger mode select keys ; 
19 Line voltage select switch 
Input connector 


20 HP-IB connector 


Oo oO N QD 


Numeric entry termination key (stores contents of the 
numeric entry display). 21 Input connector 


Figure 3-1. 3437A Front and Rear Panel Description. 
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program condition to occur. The INVALID PGM annuncia- 
tor remains on until the 3437A is readdressed to listen. 


DELAY 


3-15. [eo] . The DELAY key (delay pre-entry) is used 
when entering either the delay between readings 
(NRDGS > 1) or the delay that occurs prior to sampling 
the input voltage after the 3437A is triggered (NRDGS=1). 


EXAMPLE: 


DELAY 
1. Press 7 


a. The Numeric Entry mode is annunciated by 
the (Flashing) DELAY annunciator. 


b. The numeric entry display (annunciated by 
SEC DELAY) displays the previously stored 
delay. 


2. Press [e | (Any entry other than a decimal 


point (leading zeros ignored) results in an 
invalid program condition. 


3. Enter up to 7 integers corresponding to the 
specified delay (additional inputs are ignored). 
A partial Melay field can be set to zeros by 


pressing ( ‘ 


4. Terminate DELAY entry (Numeric 


STORE 


mode) by pressing (| 


Entry 


N RDGS 
3-16. [eo] The NRDGS key (number of readings pre- 


entry) is used when entering the number of readings to be 
taken after the 3437A is triggered. 


EXAMPLE: 


N RDGS 


1. Press [e | 


a. The Numeric Entry mode is annunciated by 
the (Flashing) NRDGS annunciator. 


b. The numeric entry display (annunciated by 
NUM READINGS) displays the previously 
stored number of readings. 


2. Enter a 4 digit integer (O—9999) corresponding 
to the number of readings to be taken after the 
3437A is triggered. (If a decimal point is enter- 
ed into the number of readings field, an invalid 
program condition results.) Additional entries 
into a completed NRDGS field, cause previous 
entries to be shifted left. 


3. Terminate NRDGS entry (Numeric 
mode) by pressing -—y 


Entry 
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E Qs 
3-17. fe] . The ENAB RQS key (enable request pre- 


entry) is used when entering the request service mask. (The 
request service mask is an octal number (0-7) identifying 
the conditions for which service request (SRQ) is initiated.) 
Table 3-1 shows the request service mask and corresponding 
conditions for which the 3437A will initiate a service 
request. 


EXAMPLE: 


ENAB RQS 


1. Press [eo | 


a. The Numeric Entry mode is annunciated by 
the (Flashing) ENAB RQS_ annunciator. 


b. The numeric entry display (annunciated by 
ENAB RQS) displays the previously stored 
request service mask. 


2. Enter the request service mask (0-7). An invalid 
entry results in an invalid program condition to 
occur. (Additional entries override previous 
entries.) 


3. Terminate ENAB RQS entry (numeric entry 
mode) by pressing = 


Table 3-1. SRO Conditions. 


ROS Mask! Conditions for Initiating SRO 


(Octal) 
0 No SRQ Capabilities 
1 


(4 2 1) 


Invalid Program 

Trigger Ignore 

Trigger Ignore or Invalid Program 

Data Ready 

Data Ready or Invalid Program 

Data Ready or Trigger Ignore 

Data Ready or Trigger Ignore or Invalid 
Program 


1 a. Invalid PGM 
b. Trig Ignore 
c. Data Ready 


O.1V 1.0V 10V 


3-18. RANGE [e] {s] [e] The three voltage 


ranges (annunciated by the range select keys) are selected 
by pressing either the °'* = ee, key. (Each 


ie} le] J 


range has 100% overrange capability.) The displayed 
decimal point position will not correspond to the selected 
voltage range until the 3437A has sampled the input 
voltage. 
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INT. 


a. Local - With zero delay programmed, the sample 
rate is approximately 10 samples per second. 


b. Remote - To generate an internal trigger while in 
remote, the following conditions must exist: 


Remote 

Internal Trigger 

Addressed to Talk 

Not in Binary Prgm Mode 
Not in Serial Poll Mode 

Not in Numeric Entry Mode 


NM BR WN — 


With these conditions satisfied, the 3437A will generate 
an internal trigger on the transition of ATN false. 


EAT. 


The 3437A will sample the input voltage when triggered 
(TTL negative edge) at the external trigger input connector. 


External trigger inputs exceeding TTL levels 
(0 to 5 V) may cause damage to the 3437A’s 
external trigger input circuitry. The Perfor- 
mance Test trigger interface (-hp- 34113A) is 
usefull for clamping bipolar triggers to within 
TTL levels. Refer to page 5-85 for more infor- 
mation on this interface. 
HOLD/MAN. (LOCAL & REMOTE) 


HOLD/ MAN 


The first time the [| key is pressed, the 3437A holds 


the volts display of the last sampled voltage constant. The 
HOLD/™ 
second time the fe) “key is pressed (and each time there- 


after), a manual trigger is generated. Manual triggers can be 
generated in this manner until a new function is program- 
med. 

GROUP EXECUTE TRIGGER. 


(Addressed HP-IB Command.) Each time the 3437A 
receives group execute trigger (GET) while addressed to 
listen, it will generate a trigger (regardless of trigger mode 
selected). 


es ASCII PACKED | 
3-20. FORMAT 4/ @ | [e| The output data format is 


selectable between an ASCII (8-byte) and PACKED 
(2-byte) format. 

ASCII 
3.21. 0[@ ]. Each data transfer is output as 6 ASCII 
characters, followed by a carriage return (CR) and line feed 
(LF) concurrent with EOI true. 


EXAMPLES: 
a. Normal 

i. .lvoltrange +.1998(CR) (LF and EOI) 

ii. l volt range +1.998(CR) (LF and EOI) 

+ 19.98 (CR) (LF and EOI) 


iii. 10 volt range 
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b. Overload 
i. .lvoltrange +.9999 (CR) (LF and EOI) 
ii. I volt range +9.999 (CR) (LF and EOI) 


iii, 1lOvolt range +99.99(CR) (LF and EOI) 


For measurement data where NRDGS > 1, the (CR) and 


(LF and EOI) is suppressed (between the intermediate 
outputs) and the data is delimited by a comma. 


PACKED 


3-22. [eo] . Each data transfer is output as 2 binary 
bytes. The second byte is concurrent with EOI true. 
EXAMPLES: 

a. Normal (+ 3.24 volts, 10 volt range) 


8 —— DIO It 
107200071 


| © A eee fF) BSD BCD) 
(0) MSD 
Sign Bit 


Range Multiplier 


Ist Byte 


2nd Byte O 0 1001 0 0 &EO! 


(4) LSD (BCD) 
(2) 3SD (BCD) 


b. Overload (+25 volts, 10 volt range) 


$— DY I 
107110 0 ] 


lst Byte 
(9) 2SD 
(1) MSD (“‘9” is displayed) 


2nd Byte 1 0 01100 1 


(9) LSD 
(9) 3SD 


For measurement data where NRDGS > 1, EOI is suppress- 
ed (between intermediate outputs) and the data is not 
delimited. EOI true is sent concurrent with the second 
data-byte of the last data transfer. Table 3-2 shows the 
packed format designators. 


3-23. LOCAL. When the 3437A is in remote (not local 
lockout), pressing ] returns the 3437A keyboard from 


remote (HP-IB controlled) to local (front panel controlled). 


3-24. Programming Instructions. 


3-25. The 3437A is a systems instrument intended to be 
used with the HP-IB (IEEE STD 488-1975 or equivalent) 
system. The following paragraphs describe HP-IB operation. 


as “av 
AL = 
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Table 3-2. Packed Format Designators. 


SE) 


Ist Range 
Multiplier 


1 Volt Range 
1 Volt Range 
10 Volt Range 


Positive 
Negative 


} 


Numeric 
Value of 
Sampled 
Input Voltage 


Sign bit 


3-26. The HP-IB transfers messages (data and commands) 
between the components of an instrumentation system on 
16 signal lines. The interface functions for each system 
component are performed within the component so that 
only passive cabling is needed to connect the system. The 
cables connect all instruments, controllers, and other com- 
ponents of the system in parallel. 


3-27. Eight of the lines (DIO 1-8) are reserved for the 
transfer of messages in a byte-serial, bit-parallel manner. 
Message transfer is asynchronous, coordinated by the three 
handshake lines (DAV, NRFD, and NDAC). The remaining 
five lines are for control of HP-IB activity. 


3-28. Devices connected to the HP-IB may be talkers, 
listeners, or controllers. The controller dictates the roll of 
each of the other devices by setting the ATN (attention) 
line true and sending talk or listen addresses on the data 
lines (DIO 1-8). 


3-29. Addresses are set into each device at the time of 
system configuration. (The 3437A HP-IB address select 
switch is located on the Logic board.) While the ATN line 
is true, all devices must listen to the data lines. When ATN 
is false, only devices that have been addressed will actively 
send or receive data. All other devices ignore the data lines. 


3-30. Several listeners can be active simultaneously but. 


only one talker can be active at a time. Whenever a talk 
address is put on the data lines (while ATN is true), all 
other talkers are automatically unaddressed. 


3-31. Information is transmitted on the data lines under 
sequential control of the three handshake lines. No step in 
the sequence can be initiated until the previous step is com- 
pleted. Information transfer can proceed as fast as devices 
can respond, but no faster than allowed by the slowest 
device presently addressed. This permits several devices to 
receive the same message byte concurrently. 


3-32. The ATN line is one of the five control lines. When 
ATN is true, addresses and commands are transmitted on 
seven of the data lines using the ASCII code. When ATN is 
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false, any code of 8 bits (or less) understood by both talker 
and listener(s) may be used. 


3-33. The other control lines are IFC, REN, SRQ, and EOI. 
IFC (interface clear) places the interface system in a known 
quiescent state (the 3437A becomes unaddressed to listen, 
unaddressed to talk, and the serial poll mode (SPM) is 
cleared). REN (remote enable) is used in conjunction with 
listen addresses to select either local or remote control of 
each device. Any device having service request capability 
can set service request (SRQ) true. This indicates to the 
system controller that a device on the bus requires atten- 
tion. EOI (end or identify) is used by a device to indicate 
the end of a multiple-byte transfer (the 3437A sets EOI 
true concurrent with the last data-byte of a multiple data- 
byte transfer). For further information concerning the 
HP-IB, refer to “Hewlett-Packard Interface. A Compendium 
of Technical Articles” -hp- publications No. 5952-2472. 


3-34. HP-IB Address Selection. A seven-bit binary code 
forms the complete TALK or LISTEN address of the 
3437A. The first five bits of the code (selected by A2S1) 
are referred to as the instrument address. The remaining 
two bits (DIO 6-7) are controller originated and define the 
address to be either TALK or LISTEN. The seven-bit code 
forms as ASCII character (Table 3-3) that uniquely defines 
the selected TALK or LISTEN address. Figure 3-2 illus- 
trates the address select switch and address code 
designators. 


3-35. Program Code Set. Program code (an alpha-numeric 
code representing various instrument functions) is used to 
control the front panel while the 3437A is in the remote 
mode of operation. To implement the program code set 
(Table 3-4), it is necessary for the 3437A to be in remote 
and addressed to listen. 


3-36. The 3437A front panel is designed to imply the 
program code set. The underlined alpha characters repre- 
sent the program code alpha symbol for the corresponding 
instrument function. 


EXAMPLE: 
The program code string: 


D.0025S, N100S, EOS, R3, T2, F1 reads: 


]. DELAY 2.5 ms 
2. NRDGS 100 

3. ENABRQS 0 

4. Range 10 Volts 
5S. Trigger External 
6. Format ASCII 


It is not necessary to reprogram all functions each time a 
programming change is made. (The order of program code, 
and the use of commas is optional.) 
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Table 3-3. Address Codes. 
ASCII CODE CHARACTER BINARY CODE OCTAL CODE 5 BIT eS 


Listen Talk A5 A4 A3 A2 Al Listen Talk DECIMAL? 
Address Address bs’ hb; by be iy Hs By EQUIVALENT 


04 

041 
042 
043 


045 
046 
047 


SSTAREANAZCMVAMALN=O 


* OON OO AWN | BO~:: 
NONNNNNN DN NO 
OnN Ooh WN — O 
NO 


iH“ N<KXSSKCAMDDOVOEOSSrAG-TANANCOFs 6 
N 
te) 


0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 


wv emer ]ee2=//90 000 000 02222222200 00000 0 
w"wrer eS aooo0or-rr ] ooocerrre eS] ooowonr--+=+00000 
“oo odorrodcrerve dtd or wodr-r-H 0 Ore OoOor- $$ OO" O0°O 
o-oo -0 "0/0/02 0 20-0 2 0202002020 + 0 


Vi A>: 


Tonly the first five bits of the binary code are listed. These bits (set by A2S1) are the same for both the TALK and LISTEN address. 
The sixth and seventh bits (controller originated) determine whether the instrument is being addressed to TALK or LISTEN. fFynetion Bit 


23437A factory preset address. 
Talk 1 0 


3Derived from the sum of the binary weighted value of the first five address bits. Listen 0 | 


i MPU 


40 
| 


Program Code . Octal 
(ASCII Character) Description Code 


Delay 
NRDGS 
ENAB ROS 
Store 
Range 

.1 volt 

1 volt 

10 volts 


| TALK ONLY 


U3! U22 


16 14 


F eine 
I | O 
PS EERE 
: 


6 
16 - 


® . 
a Trigger 
02 @ 
1. To select address 24 (decimal equivalent), set D3 ©@ Internal 
switch positions A1-A5 as follows: b4 @ External 
Ds @ 
Hold/Man 
Ad Al dé ® 
D7 @ Format 


11000 16+8= 24 
(16 8 4 2 1) Binary weight 


ASCII 
Packed 
Binary Prgm 


. To set the 3437A to TALK ONLY, set switch 


position 6 to 1". 
Program Code Handshake occurs with the 
Figure 3-2. Address Select Switch and Address Code He in Remote, Addressed to Listen, and 
alse. 


Designators. 
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3-37. Message Set. Bi-directional traffic over the HP-IB 
(including program code) is described in terms of messages. 


The controller originated messages (commands) are describ- 
ed in Table 3-5 and catagorized as follows: 


1. Addressed (Directed to bus devices pre- 


viously addressed to listen) 


2. Universal (Directed to all bus devices 
capable of responding to the 
command) 

EXAMPLE: 


The system controller can configure the 3437A to its 
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initial turn-on state by sending the universal command, 
Device Clear (DCL), or the addressed command, Selected 
Device Clear (SDC). 


3-38. The 3437A originated messages allow the 3437A to 
communicate with the system controller, and to participate 
in the handshake process involved in the data-byte transfer 
process. 


EXAMPLE: 


The 3437A can advise the system controller that it requires 
service by sending the service request (SRQ) message. 


Table 3-5. 3437A Message Set Summary Sheet. 


DCL 


Device Clear 


Selected Device 
Clear 


Group Execute 
Trigger 


Go to Local 


Local lockout 


My Listen Address 
My Talk Address 
Unlisten 

Untalk 

Serial Poll Enable 
Serial Poll Disable 


Interface Clear 
Remote Enable 
TAI multiline (DIO 1-8) messages are sent with ATN true. 


2 Universal command. 
3A ddressed command. 


Instrument Response 


The 3437A configures to its initial 
turn-on state. 


Volts display (sampled input voltage) 
Numeric entry display (SEC DELAY) 
ROS STATUS (DATA READY) 
DELAY (0) 

NRDGS (1) 

ENAB ROS (0) 

RANGE (10 volts) 

TRIGGER (INT) 

FORMAT (ASCII) 


If addressed, the 3437A configures to 
its turn-on state. 


ls triggered (regardless of trigger mode) 


Returns the 3437A from remote (HP-IB 
Controlled) to local (front panel 
controlled) 


Disables the Local Key 
From LLO to GTL to TREN = Remains in LLO 
From LLO to FREN to TREN = Exits LLO 


Becomes addressed to listen. 
Becomes addressed to talk. 
Becomes unaddressed to listen. 


Becomes unaddressed to talk. 


Configures the 3437A into the serial poll mode. 


Exits serial poll mode. 


Unaddress the 3437A as a talker and as a listener 
and clears serial poll mode. 


Programs the 3437A to remote (concurrent with 
MLA). 


Returns the 3437A to local. 
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3-39. The capability of the 3437A as a systems instrument 
(in accordance with IEEE - 488-1975) is as follows: 


SH1 Source RLI1 Remote/Local 
AH1 Acceptor PPO Parallel Poll 
T5 Talker DCI Device Clear 
LA Listener DT1 Device Trigger 


SR1 Service Request CO Controller 


3-40. Binary Program. 


3-41. Binary Programming, consisting of a learn mode 
(3437A to controller) and a program mode (controller to 
3437A) provides the following programming capabilities. 


3-42. Learn. The learn mode allows the system controller 
to determine (learn) the programmed state of the 3437A. 
When interrogated in the learn mode, the 3437A responds 
by handshaking 7 bytes (completely describing the pro- 
grammed state of the instrument) onto the HP-IB. The 
controller, aware of the programmed state of the instru- 
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ment, identifies the 7 bytes with this programmed state 
(Table 3-6). 


3-43. Program. The program mode allows the system con- 
troller to program the 3437A using an abreviated program 
code (identical 7 bytes received in the learn mode). Since 
an abbreviated program code is used (compared to the 
normal ASCII string of up to 25 bytes to accomplish the 
same function), the 3437A can be reprogrammed in a 
minimum amount of time. 


3-44. The following example illustrates Binary Program 
mode operation. 


EXAMPLE: 
1. The 3437A is preset as follows: 
DELAY 500 us 
NRDGS 9999 
ENAB RQS 2 
RANGE 10 Volt 
TRIGGER External 
FORMAT ASCII 


Table 3-6. Binary Program Code Designators. 


————————— DIO ———— 
Byte Function 8 7 6 5 4 3 2 1 Description 


Trigger 


— 


( 


4 
0 
0 
0 - 
0 
1 
1 
1 
1 


ENAB ROS 


Data Format 


NRDGS 


3-8 


Invalid 
.1 Volt 
10 Volt 
1 Volt 


Invalid 
Internal 
External 
Hold/Man 


Does not request service 

Invalid Prgm 

Ignore Trig 

Invalid Prgm/Ignore Trig 

Data Ready 

Data Ready/Invalid Prgm 

Data Ready/Ignore Trig 

Data Ready/Ignore Trig/Invalid Prgm 


Packed 
ASCII 


MSD 
2SD 


3SD 
LSD 


Not Used 
(May or may not be set) 


MSD 
2SD 
3SD 
4SD 
5SD 
6SD 
LSD 
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2. The system controller programs the 3437A to 
the Binary Program mode. 


@ The 3437A is addressed to listen. 


e The controller handshakes the ASCII character 
B (102g) into the 3437A. The Binary Program 
annunciator is illuminated. 


3. The system controller interrogates the 3437A, 
and the 3437A responds by handshaking 
7 bytes (completely describing the programmed 
state of the instrument) onto the HP-IB (Table 
3-7), 


@ The 3437A is addressed to talk. 


@When ATN becomes false, the 3437A outputs 
the 7 bytes onto the HP-IB. 


@The 3437A terminates the Binary Program 
mode after the 7th byte is output onto the 
HP-IB. 
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4. The controller stores the 7 bytes, then when 
required, reprograms the 3437A using the 
identical 7 bytes. The 3437A responds by 
reconfiguring to its previous state. 


e@ The 3437A is addressed to listen. 


@ The controller handshakes the ASCII character 
B (102g) into the 3437A. The Binary Program 
mode annunciator is illuminated. 


@ The controller handshakes the 7 bytes into the 
3437A, reconfiguring the instrument to its 
previous state. 


@ The 3437A terminates the Binary Program 
mode after the 3437A handshakes the 7th byte. 
3-45. Service Request. 


3-46. The following events describe the process involving 
service request (SRQ), serial poll enable (SPE), and serial 
poll disable (SPD). 


Table 3-7. Binary Program Byte Sequence (Example). 


Range (10 Volt) 
Trigger (External) 
ENAB ROS (2) 

Data Format (ASCII) 


NRDGS - 28D (9) 
NRDGS - MSD (9) 


ae -LSD (9) 
NRDGS - 3SD (9) 


X X X X 0 0 0 0 


Delay - MSD (0) 


Not Used 
(May or may not be set) 


Delay -3SD (0) 
Delay - 2SD (0) 


Delay -5SD (0) 
Delay -4SD (5) 


Delay - LSD (0) 


Delay -6SD (0) 
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a. The 3437A operator defines and programs the service 
request mask (ENAB RQS). 


b. The 3437A sets SRQ true when ENAB RQS (0- 7) 
and RQS STATUS (0 - 7) correspond. 


c. The controller, programmed to respond to a service 
request, sets SPE true and conducts a serial poll. When the 
3437A is in the serial poll mode and is addressed to talk, 
the 3437A responds by writing a serial poll status byte onto 
the HP-IB (Table 3-8). 


When the serial poll status byte is output onto the HP-IB, 
the 3437A clears SRQ. 


d. The controller clears SPE by sending SPD. 


Table 3-8. Serial Poll Status Byte. 


DIO 
Function 876543 2 1 Description 


ENAB RQS 


ROS STATUS 
RQS Bit 


X X X| Binary Code (0-7)! 
Binary Code (0-7) 

Identifies the 3437A 
as the instrument that 


set SRO True. 
(1 @ True and O @ False) 


Not Used Don’t care. 


'Isee Table 3-6. 


3-47. APPLICATIONS. 
3-48. Introduction. 
3-49. The 3437A, although designed as a System DVM, 
is capable of performing numerous bench (stand-alone) as 
well as systems functions. The following paragraphs 
describe some 3437A bench applications. 
3-50. Bench Measurements. 
3-51. Variable Sample-Rate DVM. 

a. The 3437A can be programmed to sample voltages at 


rates of 100 ms to 1 second. Program the 3437A keyboard 
as follows: 


DELAY, 608% es< 100 ms to .9999999 second 
la Ch ne re ee ae ee ee ee | 
ho (st 2 OR aoe eA a ee eae eer As required 
RGSS ca ate ee ee INT 


b. The 3437A will sample (and display) the instantan- 
ous value of the input voltage at a rate specified by the 
programmed delay. 
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3-52. Time-Selective DVM. 


3-53. Oscilloscope Accuracy Enhancement. Oscilloscope 
measurement accuracy can be enhanced to equal the volt- 
age and delay accuracy of the 3437A. The technique 
requires that the oscilloscope main gate output (corre- 
sponding to start of sweep) externally trigger the 3437A, 
and that the 3437A Delay out modulate the oscilloscope 
Z-axis (video) input. The voltage to be measured is con- 
nected to both the oscilloscope and 3437A inputs. Each 
time the oscilloscope is triggered, the oscilloscope main 
gate output triggers the 3437A, and depending upon the 
programmed delay, the 3437A samples the input voltage 
sometime between reoccuring sweeps. Each time the 3437A 
samples the input voltage, the Delay out (connected to the 
oscilloscope Z-axis input) is forced low and intensifies the 
oscilloscope display for the time required to perform the 
conversion sequence. 


3-54. The user views the oscilloscope display, then pro- 
grams the 3437A delay to intensify the point of interest. 
The amplitude of the waveform and the lapsed time (from 
start of sweep to the leading edge of the intensified section) 
is displayed by the 3437A Volts and Numeric entry 
displays. 


Example: 
a. Connect the equipment as illustrated in Figure 3-2. 


b. Program the 3437A keyboard as follows: 


PIE Ie View a ee 3 ms 
DRS Gon ea eee a ee l 
RANGE, once cp a mwece es 10 
TOIGGER sc..06 5 7%a04 4 « EXT 


c. Set the 3310A controls as follows: 


PUN TON aac sa x eo eu 8 SQ 
iW Ui, S) 5 era eee eee 10 
IAL gs 4 soa 4 exe ew os 25 
DC - OP PSE Vawcg yu 6 Go oe. a05 OFF 
COUT PUE LEVEL «ss 0cds + MIN 


d. Set the oscilloscope controls as follows: 


TIUMEIDIV cca es wo os ee 1 ms 
VOLITS/DIV «4.2% .s2as¢46<3> l 
TRIGGER «2.2%: s; INTERNAL 


e. Adjust the 3310A output level, and the oscilloscope 


trigger and intensity levels to obtain a waveform as illustrat- 


ed in Figure 3-3. 


f. Program the 3437A Delay so that the intensified 
section appears at the point of interest then read the 
corresponding magnitude and delay displayed by the Volts 
and Numeric entry display. 
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OSCILLOSCOPE 
-hp- 180A 


FROM MAIN GATE OUTPUT 


TO Z—AXIS INPUT 
FUNCTION GENERATOR 
-hp- 3310A 


Q 


VERTICAL TIME BASE 


AMPLIFIER 
-hp- 
Q © hp: 1801 P1828 


50 {2 TERMINATION 
-hp- 10100C 


3437-B-4780 


®@ Figure 3-2. Oscilloscope Accuracy Enhancement. 


b. Program the 3437A keyboard as follows: 


INTENSIFIED 
SECTION 
ria DELAY. .......--00. 800 ns 
WRIGS. oc. enncene.c. 0 
RANGE, .. 4: ee vnecuece _ 
TRIGGER..........2-. EXT 


-_ 
> 
~ 


c. Set the 3310A controls as follows: 


AMPLITUDE 


3 


ME ied): ———_——- FUNG TION 66 6 ww ow 2 ek oor SQ 
RANG ea cee er 100 
PRs wae se be ee ee we 10 
PC OOP PSEY . «em ew ws OFF 

Figure 3-3. Intensified Waveform. OUTPUT 
AS 2) re eee ere MINIMUM 


3-55. Delay Generator. 


3-56. The 3437A can be programmed to delay an external d. Set the oscilloscope controls as follows: 


trigger from 0 to .9999999 sec in 100 ns steps. 


ae TIME/DIV............ 100 ps 
@ oui ane VOLTS/DIV (A/B)....... 5/DC 
TRIGGER........ EXTERNAL 


a. Connect the equipment as illustrated in Figure 3-4. 
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FUNCTION GENERATOR 
-hp- 3310A 
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SYSTEM VOLTMETER 
-hp- 3437A 


OSCILLOSCOPE 
-hp- 180A 


VERTICAL 


AMPLIFIER 
-hp- 1801A 


TIME BASE 
®| -hp- 18250 


EXT TRIG 


3437 B 4779 


Figure 3-4. Delay Generator. 


e. Adjust the 3310A output level and oscilloscope 
trigger level to obtain a display as illustrated in Figure 3-5. 
(Assure that the 3310A output is of sufficient amplitude to 
trigger the 3437A.) 


EXTERNAL TRIGGER 


Figure 3-5. Delayed Output. 


3-57. Trigger Generator. 


3-58. The 3437A can be programmed to function as a 
trigger generator or as a burst trigger generator (up to 9999 
triggers per burst). 


3-59. Trigger Generator. Program the 3437A keyboard as 
follows: 


DELAY: .2¢440445 simu eases 0 
NER DGSY sos e ee 5 os ww ew eee l 
TRG 502 hel ot le gre ase INT 
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a. The Delay out waveform is illustrated in Figure 3-6. 


Figure 3-6. Delay Out Waveform. 


b. The 3437A Delay can be programmed from 0 to 
.9999999 second (100 ns step) to provide continuous 
triggers at rates from 10 Hz to 1 Hz. 


3-60. Burst Trigger Generator. Program the 3437A 
keyboard as follows: 
DELAY «46442 wae nes 3 500 us 
PCG rk as ee wer ee oo 5000 
TRIGGER «ose mnen EXT/INT 


a. For each trigger received, the 3437A will generate a 
burst of triggers (5000) at a 2000 Hz (1/500 us) rate 
(Figure 3-7). Maximum Rate = 9 kHz. 
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op ieeane He ceine *TRIGGER CONSIDERATIONS 


| | MINIMUM PULSE WIDTH: 30 ns 
MAXIMUM REPETITION RATE: 5700 pps 


MINIMUM PULSE AMPLITUDE: TTL neg. edge 


EXTERNAL TRIGGER INPUT Z:=10K 
DELAY OUT 


Figure 3-7. Burst Mode Delay Out. 


3-61. System Measurements. @ Low Frequency True RMS Measurements 


@ Transient Characterization 
Systems Applications include: 


@ Waveform Analysis 


Harmonic Content 
Amplitude Characteristics 


Rev. A 3-13 
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SECTION IV 


THEORY OF 


4-1. INTRODUCTION. 


4-2. The Model 3437A is a Microprocessor controlled, 
3-1/2 digit, successive approximation system voltmeter, 
capable of sampling voltages at rates up to 5700 samples 
per second. 


4-3. Chassis isolated input terminals, a wideband input 
amplifier, auto-zero, auto-polarity, sample and hold, and 
100% overrange on each of the input voltage ranges (.1 volt, 
1 volt, and 10 volt) provide floating measurement capabil- 


ity (+ 20 V) over the frequency range of DC through 
1.0 MHz. 


4-4. Hewlett-Packard Interface Bus (HP-IB) capability is 
standard. All front panel functions are programmable. The 
output data format is selectable between an ASCII (8 byte) 
and Packed (2 byte) format. 


4-5. The 3437A digital delay logic is capable of delaying an 
external trigger from 0 — 1 second (100 ns steps), and of 
generating up to 9999 triggers (for each trigger received) at 
rates of 1 Hz through 5700 Hz. The internally generated 
triggers provide a burst sampling capability (up to 9999 
samples) at a maximum rate of 5700 samples per second. 


4-6. The Binary Program mode provides a means of pro- 
gramming the 3437A using an abreviated program code. 
When interrogated in the Binary Program mode, the 3437A 
responds by writing 7 bytes (completely describing the 


ANALOG SECTION 


GAIN 
CONTROL 


EXT 
TRIGGER 
O 


O 
DELAYED 
TRIGGER 


INTERFACE 


OPERATION 


programmed state of the instrument) onto the HP-IB. 
The controller can use these 7 bytes as an abreviated pro- 
gram code to reprogram the 3437A to its previous 
configuration. 


4-7. Figure 4-1 illustrates the four functional sections of 
the 3437A. The following paragraphs describe these sec- 
tions. 


4-8. ANALOG SECTION. 


4-9. The Analog Section, illustrated in Figure 4-30, accepts 
input voltages (+ 20 volts) over the frequency range of DC 
through 1.0 MHz. The input voltage is either amplified or 
attenuated such that a voltage between + 2 volts (full scale 
input) is applied to the sample and hold network. The 
sample and hold network (when put into hold) holds the 
A/D converter input voltage constant during the analog-to- 
digital conversion process. 


4-10. Input Attenuator (Figure 4-30). 


4-11. Depending upon the voltage range selected, the 
input attenuator provides 0 dB or 20 dB of attenuation. 
When the .1 volt or 1 volt range is selected, the input 
voltage is not attenuated. When the 10 volt range is selected 
(Q2 opens and UIA closes) the input voltage is applied to 
the amplifier through the resistive divider network and is 
attenuated by a factor of 10. 


A/D CONVERTER 
a 


COMPARATOR 


HP-1B DISPLAY 
beamed Ty DISPLAY 


DIGITAL CODE 


3437-B-4507 


Figure 4-1. 3437A Block Diagram. 
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4-12. The unity-gain amplifier (U2) compensates for the 
on-resistance (Ron) of ULA by removing current (current 
sink) from the junction of Ul, and the bottom of the 
divider network. The divider current that normally flows 
through U1, (10 volt range) is diverted into the U2 net- 
work, causing the current through U1 4 to be insignificant. 
The potential difference across U1, (also insignificant) 
results in the bottom of the divider being virtually 
grounded, while Ron of U1, has been effectively elimi- 
nated from the resistive divider network. 


NOTE 


Ron (UIA) is approximately 200 ohms, and if 
not compensated, would cause the attenuator 
ratio to be in error. 


4-13. Auto Zero (Figure 4-30). 


4-14. During the measurement cycle, U1 (C/D) isolates the 
input terminals of the instrument from the amplifier while 
grounding the amplifier input. The corresponding amplifier 
output (offset component) is applied through the auto zero 
path to the negative terminal of the comparator (U13). 
During this time, the sample and hold output (sum of the 
amplified input voltage and the offset component) is 
applied to the positive terminal of the comparator. Since 
the comparator is concerned with the differential voltage 
across its input terminals, the offset component (appearing 
at both terminals of the comparator) does not effect the 
comparator decision and is effectively removed from the 
amplified input voltage. 


4-15. Input Amplifier (Figure 4-30). 


4-16. The input amplifier is a cascode biased operational 
amplifier that provides voltage gains of approximately 2 
or 20. The emitter follower output stage functions as an 
impedance transformer. 


4-17 To protect the input amplifier from overvoltage 
transients, a protective diode network (CR2, CR38) limits 
the voltage excursions at the gate of Q3A to about + 3 
volts. The current source (CR6 and R19) sets the stage 
current of Q3 at an optimum level. Zener diode CR6 
effectively maintains a constant voltage across R19 while 
transistor QA provides reference current for CR6 (Figure 
4-2). Common-mode rejection is achieved by using the 
transistor QA as a high impedance common-mode resistor. 
The dynamic output resistance of QA absorbs the common- 
mode input signal. 


4-18. Because Q4 and Q5 (cascode transistors) set the gate- 
drain voltage of Q3 at a fixed level, the signal voltage is 
developed across the cascode transistors rather than Q3. 
Keeping the gate-drain voltage of Q3 small (and indepen- 
dent of the input voltage) causes the output impedance to 
be very large (a necessary requirement to achieve the 
specified accuracy of the instrument). 
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Figure 4-2. Q3 Current Source. 


4-19. Voltage follower U3 and Q6 (current mirror) main- 
tain equal potentials across resistors R14 and R15, resulting 
in balanced currents (minimum offset) through Q3. 


4-20. The Amplifier output (level shifted through CR12) is 
applied to a dual (current-source-biased), emitter follower. 
The separate sample and hold gate-drive output is necessary 
to isolate the signal line from voltage transients that occur 
when the sample and hold network is put into hold. Selec- 
tion of feedback resistors determines the amplifier gain to 
be approximately 2 or 20 (Figure 4-3). Small variations of 
gain, necessary to provide compensation for the reference 
diode (AICR19) are accomplished by selecting (factory 
select) various combinations of binary weighted resistors in 
the feedback network. 


4-21. The diode bridge (CR7 — CR11) limits the maximum 
feedback potential, assuring the output voltage excursions 
of the amplifier to be linear and the amplifier overload 
recovery to be adequate. The voltage across C11 (compen- 
sation capacitor) is dependent upon the differential input 
(Q3) and should not be allowed to become large enough so 
that the capacitor is not able to recover between sampling 
periods. (The RC time of C11 and R14 is significant com- 
pared to the highest specified operating frequency of the 
34374.) 


4-22. Sample and Hold Network (Figure 4-30). 


4-23. The Sample and Hold network provides 3-1/2 digit 
measurement capability over the frequency range of DC 
through 1.0 MHz (Figure 4-4). When the input voltage is 
being sampled, Q8 and Q9 are closed, and the sampling 
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Figure 4-3. Input Amplifier Gain Selection. 


capacitor continually tracks the input voltage. During the 
measurement cycle (Track/Hold line at - 15 volts) Q8 and 
Q9 open for the time required to digitize the voltage across 
the sampling capacitor. Although Q9 and C27 could 
accomplish the sample and hold function, Q8 and C24 
provide additional series isolation between the input 
amplifier and the A/D converter when the sample and hold 
network is put into hold. 


4-24. Charge Transfer Compensation. When the Sample 
and Hold network is put into hold, the Track/Hold line is 
gated to - 15 volts. The 15 volt step across the gate-drain 
junction of Q9 causes the internal gate-drain capacitance of 
Q9 to charge towards the - 15 volt potential and remove 
charge (charge transfer) from the sampling capacitor. How- 
ever, aS the Track/Hold line makes the transition between 
the input signal level and - 15 volts (the zener voltage of 
CR14 below the sampled input level), CR36 becomes for- 
ward biased and clamps the junction of R41 and CRI3 at 
this potential. C25, previously uncharged (both terminals 
were at the same potential), charges through R42 and R43 
towards the sampled input signal level. As the voltage across 
C25 begins to exceed the voltage at the junction of CR13 
and R41, CR13 becomes forward biased, diverting the 
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Figure 4-4. Sample and Hold Output Waveform with 
Sinewave Input. 


charging current of C25. The gate of Q9 then becomes 
clamped to the zener voltage of CR14 below the sampled 
input voltage. 


4-25. Since the voltage across the gate-drain junction of Q9 
(zener voltage of CR14) is constant, the charge transfer is 
also constant and is compensated by the offset adjust of the 
comparator. 


4-26. Transistor Q11 functions as a current-dependent 
impedance providing a low impedance path for the gate- 
drive input while the instrument is sampling the input 
voltage; then during the measurement cycle (when Track/ 
Hold is at line - 15 volts), Q11 provides a high impedance 
between the amplifier output and the Track/Hold line. 


4-27. Analog-to-Digital Converter (Figure 4-30). 


4-28. The Analog-to-Digital Converter (consisting of a suc- 
cessive approximation register, digital-to-analog converter, 
and a voltage comparator) generates a bipolar BCD code 
that approximates the sampled input voltage. The conver- 
sion process requires successive comparisons of internally 
generated BCD weighted voltage sets against the sampled 
input voltage (each voltage set is generated in an 8, 4,2, 1 
sequence and collectively represents a significant digit of 
the display). Since the 3437A is a 3-1/2 digit instrument 
with auto-polarity, a 14-bit code (14 comparisons) is 
required to define the sampled input voltage (Table 4-1). 


4-29. When the conversion is initiated, the successive 
approximation register presets QO high and the remaining 
output (Ql — Q13) low. Succeeding clock pulses cause 
Ql — Q13 (in order of ascending bit weight) to be set 
high, resulting in the generation of BCD weighted voltages. 
Each weighted voltage is successively compared to the 
sample and hold output. The comparator (functioning as 
a null detector) determines which of the two inputs are 
greater, then outputs a corresponding “keep” or “reject” 
decision for the successive approximation register. A 
“keep” decision indicates that the converter voltage is equal 
to or less than the sampled input voltage, while a “‘reject”’ 
decision implies that the converter voltage is greater than 
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the sampled input voltage. Depending upon the output of 
the comparator, the corresponding Q outputs of the suc- 
cessive approximation register appear on the serial-data line 
as the digital code. 


4-30. For conversion of a bipolar analog voltage into a 
digital code that contains sign information, an offset code 
is used. The code is offset 2000 counts (1/2 full scale) 
causing a code of 2000 to correspond to analog zero and a 
code of all zeros to correspond to negative full scale (Figure 
4-5). 


NOTE 
The 3437A is a 3-1/2 digit (4000 count) instru- 


ment, the highest display being + 1998 or 
approximately 4000 counts. 
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Figure 4-5. BCD Code Offset. 


4-31. The conversion process that generates the first four 
bits of the BCD code (Figure 4-6) is explained in the 
following paragraphs. 


4-32. During the positive transition of the first clock 
period (after start convert has been initiated), the succes- 
sive approximation register presets QO high and the remain- 
ing outputs (Q1 — Q13) low. QO set high causes the refer- 
ence voltage to be switched to the first resistor in the 
weighted resistor array, resulting in a weighted voltage 
(-2000counts) being applied to the positive terminal of the 
comparator. Since the resulting voltage at the positive 
terminal of the comparator (the algebraic sum of the offset 
bias, Sample and Hold output, and D/A converter output) 
is more positive than the negative terminal of the compara- 
tor, the comparator outputs a “keep” decision for the suc- 
cessive approximation register. 


NOTE 


The comparator outputs a “‘keep”’ decision (0 
volts) if the (+) terminal is more positive 
than the (-) terminal, and a “‘reject”’ decision 
(- 15 volts) if the (-) terminal is more positive 
than the (+) terminal. 


The “keep” decision conditionally sets QO high for the 
remainder of the conversion sequence (allowing QO to make 
a contribution of - 2000 counts to subsequent compari- 
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sons) and causes a “1” to appear on the serial-data line 
(MSB) during the second clock period. During the positive 
transition of the second clock period, Q1 is set high. Q1 set 
high causes the reference voltage to be switched to the 
second resistor in the array, resulting in a weighted voltage 
(- 3000 counts) being applied to the positive terminal of the 
comparator. Since the resulting (+) terminal potential is 
more negative than the (-) terminal potential, the compara- 
tor outputs a “reject” decision for the successive approxi- 
mation register. The “reject” decision conditionally resets 
Q1 low (for the remainder of the conversion sequence) and 
causes a “0” to appear on the serial-data line (2SB) during 
the third clock period. 


4-33. During the positive transition of the third clock 
period, Q2 is set high. Q2 set high causes the reference 
voltage to be switched across the third resistor in the array, 
resulting in a weighted voltage (- 2800 counts) being 
applied to the positive terminal of the comparator. Since 
the resulting positive terminal potential is more negative 
than the negative terminal potential, the comparator out- 
puts a second “‘reject”’ decision for the successive approxi- 
mation register. The “‘reject”’ decision conditionally resets 
Q2 to zero (for the remainder of the conversion sequence) 
and causes a “0” to appear on the serial data line (3SB) 
during the fourth clock period. During the positive transi- 
tion of the fourth clock period, Q3 is set high. Q3 set high 
causes the reference voltage to be switched to the fourth 
resistor in the array, resulting in a weighted voltage (- 2400 
counts) being applied to the positive terminal of the com- 
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Figure 4-6. BCD Code Generation. 
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Figure 4-7. Successive Approximation Registers. 


parator. Since the resulting positive terminal potential is 
more positive than the negative terminal potential, the com- 
parator outputs a “keep” decision for the successive 
approximation register. The “keep” decision conditionally 
sets Q3 high for the remainder of the conversion sequence 
and causes a “‘l” to appear on the serial data line (4SB) 
during the fifth clock period. The remaining 10 successive 
approximations are performed in a similar manner. Since 
data appears on the serial-data line during the clock period 
following each comparator decision, the complete conver- 
sion sequence requires 15 clock periods. Table 4-1 describes 
the BCD-code designators. 


Table 4-1. Code Bit Designators. 


Polarity 
MSD 


2SD 


4-34. Successive Approximation Register. The successive 
approximation register provides the digital control and 
storage necessary to implement the successive approxima- 
tion conversion process. Two cascaded 8 bit registers, 
illustrated in Figure 4-7, provide the capability to generate 
the 14-bit code. 


4-35. Digital-to-Analog Converter. The digital-to-analog 
converter, consisting of a series of SPDT switches and a 
BCD weighted resistor array, converts the digital output of 
the successive approximation register to BCD weighted 
voltage sets. 


4-36. SPDT Switches. The converter switches illustrated in 
Figure 4-8 are used to switch either the reference voltage or 
ground to resistors in the weighted resistor array. 


-ISVREF 


3437-B-4374 


Figure 4-8. D/A Switch. 


When the input is high (ground), QA switches the reference 
voltage to the output, and when the input is low (- 15 V), 
the output is grounded through QB. 


4-37. To compensate for the channel on-resistance (Ron) 
of U14 switches (assuring that - VREF is applied to the 
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weighted resistor array), U14A is placed in the feedback 
path of U11B (Figure 7-2) so that - VREF is made more 
negative by an amount proportional to U14 Ron. This 
technique is effective because the devices in one package 
are well matched, and the U11B feedback resistors (P/O 
R58) are selected so that the current through UI4A is the 
Same as the current through UI14B—F during the conver- 
sion sequence. 


4-38. R57 and R58, illustrated in Figure 4-9, function as 
current sources to maintain equal currents through U14, 
insuring that the voltage across the on-resistances of each 
switch will be well matched. Since the ratio between the 
on-resistance of the switch and the corresponding resistor in 
the array become less significant as the magnitude of the 
currents become smaller, the compensated reference voltage 
is only used by the switches (U14) that generate the first 
four significant currents. 


RESISTOR ARRAY 


3437-B- 450! 


SUCCESSIVE APPROXIMATION REGISTER 
Figure 4-9. U14 Current Distribution. 
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4-39. Resistor Array. The weighted resistor array, illus- 
trated in Figure 4-10, functions as a current-to-voltage con- 
verter by generating the BCD weighted voltage sets. As the 
successive approximation register causes the reference volt- 
age to be switched to the resistors within the array, the 
resistance between the negative reference voltage and the 
positive terminal of the comparator decreases, causing that 
terminal to become more negative. The negative potential 
at the (+) terminal of the comparator increases in BCD 
weighted steps. 


4-40. Comparator. The comparator, also illustrated in 
Figure 4-10, compares the sampled input voltage to the 
D/A output voltage. Depending upon the largest of the two 
inputs, the comparator outputs “keep” or “reject” deci- 
sions for the successive approximation register which result 
in the generation of the 14-bit digital code. 


4-41. DIGITAL SECTION. 


442. The Digital Section processes the BCD serial code, 
writes the code into the digit memory, then displays the 
contents of the digit memory. 


4-43. If the serial code corresponds to a positive input 
(Polarity Bit “‘1’’), the MPU discards the bit (-2000 counts) 
and displays the resulting code. If the code corresponds to 
a negative input (Polarity Bit ‘“‘O”), the MPU writes a “—” 
into the digit register, then subtracts the code from 1999 
(Figure 4-12). 


4-44. If the 3437A is addressed to talk, the contents of the 
digit memory (sign and magnitude of the sampled input 
voltage), are written onto the HP-IB. Figure 7-1 illustrates 
the five functional blocks of the Digital Section. The 
following paragraphs describe these sections. 
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Figure 4-10. Resistor Array and Voltage Comparator. 
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Figure 4-11. Generation of BCD Code Corresponding to an Input Voltage of + 1.533 Volts. 
(Refer to Table 4-2 for a description of the conversion Process.) 
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Table 4-2. Event of Conversion Process. 


1 


External Input 


+ Successive Approximation Comparator Output 
Clock Code Offset Register Output A 2B = Keep 
Period (Counts) (Counts) A > B = Reject BCD 
B 
1 2000 Qo 
2 3000 Qg+OQ, 
3 3800 Qp+Q1+Q2 
4 3400 Qg+Q1+03 
5 3600 O9+Q1+03+04 
6 3500 OptOQ1+03+O5 
7 3580 QO g+O1+03+O5+0¢g 
8 3540 Qog+Q1+03+05+OQ7 110101 0 
9 3560 OQpt+tQ1+03+05+07+0g 110101 01 
10 3550 Qo9+Q1+03+05+07+0g 11 0101 010 
11 3558 OQgtQ1+03+O5+07+0g9+019 110101 0101 
12 3554 QptQ1+03+05+07+0g9+Q} 1 11 0101 0101 O 
13 3552 QgtQ7+03+05+07+OQgtO19 11.0101 0101 00 
14 Q9+Q1+03+05+07+0g9+07 +073 11.0101 0101 001 


110101 0101 00114 


. An input voltage of + 1.533 volts (1533 counts), added to 
the 2000 count offset, results in a code value of 3553 counts. 

2. All Q's not indicated are logic low. 

3. Output inhibited during first clock period. Data appears at 
serial out during the clock period following each comparator 
decision. 

. The 2000 count offset is removed prior to display. 


NEGATIVE IS THE POLARITY Sere INPUT—SUBTRACT 
INPUT ath i 2000 COUNTS FROM THE CODE 


DISPLAY DISCARD THE 
at POLARITY BIT 


SUBTRACT DISPLAY CODE 


CODE FROM 1999 


DISPLAY CODE 


EXAMPLE: 


INPUT VOLTAGE SERIAL CODE MPU ALGORITHM VOLT DISPLAY 


+ 1,532 3532 3532-2000 1.532 
+ 0.000 2000 2000-2000 + 0.000 
- 0.000 1999 1999-1999 - 0.000 3437-B-4804 
- 1.532 0467 1999-0467 - 1.532 


Figure 4-12. MPU Serial-Code-Format Algorithm. 
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4-45. Central Processing Unit. 


4-46. Microprocessor. The microprocessing unit (manu- 
factured by the Loveland Instrument Division) has an 
internal architecture and instruction set that is optimized 
toward instrument control and interface. 


4-47. MPU Architecture and Supporting Interface Logic. 
The MPU functional blocks (Figure 4-13) and supporting 
interface logic are described in the following paragraphs. 
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Figure 4-13. MPU Architecture. 


4-48. Program Counter. The 11 bit program counter 
contains the location of the next instruction to be executed 
from program memory. The program address lines repre- 
senting the 3 most significant bits (PA8 — PAI1O) are 
referred to as the page address, while the remaining 8 bits 
(PAO — PA7) form the location of the program instruction 
within the page. The total 11 bits represent 8 pages of 
instructions, with each page containing up to 256 words of 
instructions. The program counter is incremented during 
each instruction cycle. Each entry into a subroutine or 
interrupt sequence causes either the subroutine or interrupt 
pointer to save the current program counter return address. 
(Two pointers are required in the event the MPU becomes 
interrupted during the execution of a subroutine.) 


4-49. Program Control Memory. The program control 
memory field is organized as 2048 8-bit words. Individual 
ROM’s are enabled by the program address bus and MPU 
program source gate (PSG). 


NOTE 


When PSG is true, the Data and Instruction — 
Bus Traffic is interpreted as instruction, and 
corresponds to the contents of the ROM mem- 
ory location specified by the program counter. 


Table 4-3 shows the program steps allocated to each ROM. 
(ROM enable requires CS1 = CS2 = 0 and CS3 = CS4 = 1). 
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Table 4-3. Memory Select. 


Program Program 
Control ROM Step 


0-511 
512-1023 
1024-1536 
1537-2048 


Table 4-3 Example: During program steps 1024-1536, 
Program Control ROM U43 pins number 18 and 19 = logic 
1" and pins number 20 and 21 = logic “0”. Since the chip 
select requirement is satisfied, U43 is enabled and the 
contents of the memory location specified by the program 
counter, appear on the data and instruction bus during these 
program steps. 


4-50. Control Flags. The 
control flags are used to: 


seven (bi-directional) MPU 


a. Read the coded serial data (Converter output) 
b. Encode interrupt requests 
c. Provide the HP-IB/3437A interface 


4-51. MPU I/O Capability. The device select output lines 
(DSO — DS3) allow the MPU to control various logic 
devices throughout the instrument. The majority of the 
device select outputs function as data and instruction-bus 
traffic controllers, allowing the MPU to read from a device 
(read the contents of the annunciator memory) or write 
into a device (write a BCD digit into the digit memory). The 
device select logic is implemented to provide control of 6 
read devices, 8 write devices, and 8 non-read/write devices. 
Table 4-4 describes the device select functions. 


4-52. Table 4-5 shows logic states of the device select 
outputs. 


4-53. MPU Interrupt Capability. The MPU interrupt logic 
provides the capability of interrupting mainline program 
execution (when requested) and accessing a service subrou- 
tine that provides the required MPU service. An interrupt 
request is an asynchronous logic state representing com- 
binations of events that result in the need for MPU service. 
(The valid trigger interrupt request occurs when the 3437A 
is triggered. Since the 3437A samples the input voltage 
when triggered, the valid trigger interrupt request calls the 
service subroutine that controls the A/D conversion 
sequence.) Since interrupt requests vary in urgency, they 
are assigned an order of priority. Interruptrequests are read 
into the MPU over the 8 bit data and instruction bus. The 
8 bit format (providing the capability of implementing 
256 interrupt requests) sets the program counter to the 
corresponding subroutine address in program control 
memory. The 3437A uses seven interrupt request; five are 
assigned to the HP-IB interface logic, and two are assigned 
to the delay logic. An eighth interrupt request (invalid 
interrupt) is provided in the MPU software. The invalid 
interrupt request is a precautionary measure to guard 
against an interrupt request that becomes false prior to 
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Table 4-4. Device Select Functions. 


Device Description 
Select ShRie 


Read HP-IB Address U7 (1) 

Read Keyboard Data (U21(1) 

Read Annunciator Memory U38(1) 

Set Secondary Trigger FF U124A(4) 

Clear Primary and Secondary Trigger 
Ignore FF U118A(1)/U124B(14) 

Read Digit Memory U36(15) 


Write Data-Byte onto HP-IB U5(11) 

Write HP-IB Status into Interrupt Encode Logic 
U6(9) 

Write Programmed Delay into Preset Registers 
U101-14 

Write Digit into Digit Packing Register U37(9) 

Write Range Bits to Analog Section (Inguard) 
U100(9) and Trigger Enable to Delay Logic 

Write Annunciator Memory U39 (3) 

Write Digit Memory U35(3) 

Preset Keyboard, Digit, and Annunciator 

Address U32 (11) 


Increment Keyboard, Digit, and 
Annunciator Address U32(5) 

Decrement Keyboard, Digit, and Annun- 
ciator Address U32(4) 

Clear Primary Trigger FF U119B (9) and 
Preset Matched Delay FF U121A (4) 

Set Primary Trigger FF U118B (11) 

Clear Secondary Trigger FF U124A(15) 

Clock Successive Approximation Register 
A2 (R127 and C113) 

Read Data-Byte from HP-IB U3(15) 

Blank Annunciator and Digit Displays 
A3U1 (14) and U45 

Select READ/WRITE or SCAN address 

U34(1) 
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being acknowledged (would only occur during improper 
HP-IB operation). The interrupt request are shown (in order 
of assigned priority) in Table 4-6. 


4-54. System Clock. The ECL gate (U52A) functions as a 
linear positive-feedback amplifier, sustaining 10 MHz oscil- 
lations by providing positive feedback (non-inverting 
output) through the 10 MHz crystal. The 10 MHz output is 
level converted (ECL to TTL) then divided by three. The 
divider network introduces asymmetry such that the clock 
period is high for 100 ns and low for 200 ns (Figure 4-14). 
Transistor Q3 (active pull-up) level translates the 3.33 MHz 
clock so that clock transitions occur between O and + 5 
volts. 


4-55. Bi-directional Buffers. The bi-directional buffers 
(controlled by U23) control the direction of the data and 
instruction-bus traffic, as well as reduce the capacitive 
loading of the MPU data lines. Table 4-7 shows the buffer 
control-inputs and corresponding direction of bus traffic. 


4-56. Delay Logic. 


4-57. The 3437A delay logic, illustrated in Figure 7-1, is 
capable of delaying an external trigger from O—1 second 
(100 ns steps), and of generating up to 9999 triggers (when 
triggered) at rates of 1 Hz through 5700 Hz. The internally 
generated triggers provide a burst sampling capability (up to 
9999 samples) at a maximum rate of 5700 samples per 
second. 


4-58. The specified delay is preset into down-counters that 
begin counting towards zero when triggered. When the 
counters reach a pre-determined count, the delay logic 


Table 4-5. Device Select Decoders. 


Device Select Control Lines 


DS3 DS2 DS1 DS@ (Octal) 


0 
0 
0 
0 
0 
0 
0 
0 
1 
1 
1 
1 
1 
1 
1 
1 


—e = =-Od0o0dncdodRe - = = odondnod 
-oO--0O0O-O0?0?0r0-?0-?0 


1. Low True. 


Read (U26) 


Device Select Outputs 
Write (U27) Non 1/O (U25) 


2. The quiescent state of DS@ — DS3 and the Read/Write 
control line is 17g and logic ‘1’ respectively (DS17 Enable). 
Since no read/write functions occur during this time, DS17 is 
used to unblank the digit and annunciator displays. While 
read/write functions are in process (DS@ — DS3 # 17g), 
DS17 blanks the digit and annunciator displays to prevent 


display ghosting. 
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10 MHz OSC 
U52A/Y1 


ECL TO TTL 
U52B/Q2 


BUFFER DIVIDE BY 3 
U51A U49 


PRIORITY ENCODER U18(11) 

DEVICE SELECT DECODER U26 (6) 
DOWNCOUNTER U105(14) 
INTERPOLATOR CONTROL U121B(11) 


ACTIVE 
PULL—UP 
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Figure 4-14. 10 MHz System Clock. 


Table 4-6. Interrupt Requests. 


Interrupt Requests 


. Interface Clear 

Remote Enable False 

. Valid Trigger 

. Attention 

Source Handshake 

. Acceptor Handshake 

. Primary or Secondary Ignored Trigger 


NOTRWN = 


provides a delayed-trigger to the delayed trigger output con- 
nector, sample and hold network, and analog-to-digital 
converter. If more than one reading is programmed, the 
downcounters are reset to the original delay, and the 
process is repeated. When the specified number of readings 
have been taken, DS12 clears the primary trigger flip-flop, 
stopping the process. To provide delays (100 ns resolution) 
for triggers asynchronous to the 10 MHz system clock 
(100 ns period), an analog interpolator is used. The follow- 
ing paragraphs describe the operation of the delay logic. 


4-59. Downcounters. Seven downcounters are cascaded 
(ripple-carry) to provide delay intervals of 100 ns to 1 
second (100 ns steps). U112 counts 100’s of ms, and U105 
counts 100’s of ns. Preset control (p/o U115) controls the 
state of the downcounters preset line, and U121B controls 


Table 4-7. Bi-directional Buffer Control. 


Control Inputs 
R/W PSG 


INT ACK Bus Traffic 


0 0 0 Read! 
0 0 1 Read 
0 1 0 Read 
0 1 1 Read 

1 0 0 Write 
1 0 1 Read 

1 1 0 Read 

1 1 1 Read 


TRead into MPU 
2wWrite from MPU 


the state of the downcounter (U105) enable line. When 
preset is enabled (low true), the contents of the preset 
registers are written into the downcounters. When preset is 
released and the enable line is true, the downcounters count 
toward zero during the 10 MHz clock cycles. The following 
examples illustrate the downcounter preset and enable 
functions. 


4-60. NRDGS = 1 and DELAY > 100 ns. The pro- 
grammed delay is written into the downcounters prior to 
receiving the external trigger. Preset-release occurs when the 
received trigger sets U118B, and downcounter-enable 
occurs when the subsequent 10 MHz system clock clears 
U121B. The downcounters then count toward zero on sub- 
sequent 10 MHz clock cycles. 


4-61. NRDGS > 1 and DELAY 2175.4 us. The program- 
med delay is written into the downcounters prior to receiv- 
ing the external trigger. The 10 MHz system clock (follow- 
ing the external trigger) clears U121B (enable true and 
preset false) enabling the downcounters to count towards 
zero during subsequent 10 MHz clock cycles. 


4-62. A counter state of 200 ns forces the detector output 
high, causing U121B to be set during the positive transition 
of the subsequent 10 MHz clock cycle (enable false and 
preset true). The contents of the preset registers are rewrit- 
ten into the downcounters, and the U121B detector input 
forces the detector output low. The subsequent 10 MHz 
system clock clears U121B (enable true and preset false) 
enabling the downcounters to count toward zero during 
the 10 MHz clock cycles. A counter state of 200 ns 
(detector output-high) causes U121B to be set, and the 
process is repeated. 


4-63. Detector. The detector sets the “D” input of U121B 
to logic “1” (causing U121B to be set during the positive 
transition of the subsequent 10 MHz clock cycle) for the 
following conditions: 


a. Downcounter state of 100 ns. When a delay of 100 ns 
is programmed (counters preset to 100 ns), the analog inter- 
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polator (when triggered) ramps continuously for 100 ns. 
The detector assures that U121B remains set during the 
subsequent 10 MHz system clock cycles, so as not to 
interrupt the ramp mode. 


b. Downcounter state of 200 ns and U121B clear. 


1. NRDGS = 1 and Delay > 100 ns — Sets U121B to 
terminate the hold state (CR103 reverse biased). 


2. NRDGS > 1 and Delay 2 175.4 us — Sets U121B 
to preset the counter chain as well as apply a logic 
“1” to the (-) terminal of the “OR” comparator to 
generate a delayed output trigger. 


c. NRDGS > 1 and DELAY < 100 ns — (Invalid Pro- 
gram Condition. Since the programmed delay is less than 
the time required to complete the measurement sequence.) 
The detector, along with U114B, toggles the “D” input of 
U121B on successive 10 MHz system clock cycles. The first 
time U121B becomes set, the corresponding output of the 
secondary ignored trigger FF (previously armed by the 
initial output trigger) generates an ignored-trigger interrupt 
request, illuminating — the ignored-trigger front 
panel LED. 


4-64. Analog Interpolator. The analog interpolator elimi- 
nates the potential time quantization error (100 ns) that is 
inherent between the 10 MHz system clock and external 
trigger input. Figure 4-15 illustrates the quantization error 
that occurs when a delay of 200 ns is programmed, and the 
external trigger is not synchronous to the 10 MHz system 
clock. 


EXTERNAL TRIGGER 
U117C (10) 


oe 80 ns! | 100 ns 4 — 20ns2 
10 MHz 
SYSTEM | | | | | | 


CLOCK 


DELAYED TRIGGER OUTPUT U117B (6) 


}~-—— 200 ns oe 


1 80 ns (interpolated time) is stored. 
~ 20 ns (100 ns — 80 ns) is added to the stored interpolator time 
(80 ns) plus the 100 ns clock period. 


TOTAL 
DELAY 


3437-B-4625 


Figure 4-15. Analog Interpolation. 


4-65. Refer to Figure 4-14. The time between the external 
trigger and positive transition of the system clock (quanti- 
zation error) is measured and stored. The delay logic 
then begins to count clock periods. After one clock period 
has lapsed (100 ns), the interpolated time (80 ns) is added 
to the lapsed clock period plus an additional interpolated 
time of 20 ns, resulting in a total delay of 200 ns. 
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4-66. Ramp Comparator. The interpolated interval of 
100 ns is determined by the time required for an RC net- 
work to charge to a comparison voltage. A comparator 
senses when the RC network voltage (V ramp) begins to 
exceed the comparison voltage (V compare) and outputs 
a negative transition that results in a delayed trigger output. 
Figure 4-16 illustrates the case where NRDGS = 1 and the 
specified delay = 100 ns. 


VREF 


DELAYED 


TRIGGER 
Vcompare 


TRIGGER 


- t/RC) 


L Vramp = Vref (1-e t=100ns — Vcompare 


Vcompare (+) TERMINAL 


(—) TERMINAL 


U118B (10) 


DELAYED TRIGGER 


b~e— 100 ns om 


3437-B-4752 
Figure 4-16. NRDGS = 1 and Delay = 100 ns. 


4-67. When triggered, C104 begins charging towards V 
reference. When V ramp begins to exceed V compare 
(100 ns) the comparator (sensing the voltage change at its 
input terminals) changes state and outputs a negative 
transition. (The comparator output polarity corresponds to 
the polarity of the input terminal that is at the highest 
potential.) 


4-68. If more than 100 ns of delay is programmed, the 
100 ns ramp (initiated by the external trigger) is inter- 
rupted by the system clock subsequent to the trigger, 
causing the interpolator go into a hold state. When N-1 
‘clock periods (where N = specified delay in clock periods) 
have elapsed, the ramp mode is resumed, and C104 con- 
tinues charging towards V reference. When V ramp begins 
to exceed V compare, the comparator outputs a negative 
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transition. Since the ramp takes 100 ns (one clock period) 
to complete, and the hold state occurs over N-1 clock 
periods, the total delay (trigger-in to trigger-out) equals an 
integer number of clock periods. Figure 4-17 illustrates the 
case where NRDGS = | and the specified delay is 300 ns. 


EXTERNAL 
TRIGGER U117C (10) 


8 See 


10 MHz 
SYSTEM 


CLOCK | | | f “| ma 


(+) TERMINAL OF COMPARATOR 


Vcompare 


(—) TERMINAL OF COMPARATOR 


DELAYED TRIGGER OUTPUT U117B(6) 


—e| 60 ns }e—— 200 ns be 40 ns 
j= 300 ns ————»> 


3437-B-4625 
Figure 4-17. NRDGS = 1 Delay = 300 ns. 


4-69. When triggered, C104 begins charging toward V 
reference. The system clock (subsequent to the external 
trigger) interrupts the charging current (IC 1094) and initiates 
a hold state. Since the external trigger preceded the system 
clock by 60 ns, the voltage across C104 equals 60% of V 
compare. (Although the voltage across C104 rises exponen- 
tially, the section of the ramp used by the interpolator is 
considered linear.) The hold state is maintained until 2 
clock periods (N-1) have elapsed. At the beginning of the 
third clock period, the hold state is terminated and C104 
continues charging towards V reference. Since the voltage 
across C104 is 60% of Veompare, an additional 40 ns of 
charge time is required until Vramp begins to exceed 
Vcompare- When this occurs, the comparator, sensing the 
voltage change across its input terminals, outputs a negative 
transition. The total delay (sum of the incremental delays) 
equals 300 ns. 


4-70. “OR” Comparator. When NRDGS > 1, or zero delay 
is specified, the analog interpolator/ramp comparator is 
not used. To assure that the zero delay output is 100 ns less 
than the 100 ns delay output, an alternate signal path 
(“OR” comparator) is provided. The “OR” comparator 
(functioning as an OR gate between U121A/B) provides a 
signal delay equal to the ramp comparator. The following 
examples illustrate the function of the “OR” comparator. 


4-71. NRDGS = 1 and DELAY = 0. The input trigger 
(internal, external, or manual) clears U121A, causing the 
potential at the (+) terminal of the “OR” comparator to 
change from 5 V to approximately 1.3 V. The potential at 
the (-) terminal is logic “1” (U121B set). Since the poten- 
tial at the (-) terminal of the comparator is the highest of 
the two inputs, the comparator output is forced low (0 
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delay output). The normally high output state of the mono- 
stable (U119A) enables the “OR” comparator output to be 
applied to the level translator (Q102). 


4-72. NRDGS > 1 and DELAY 2 175.4 ws. The mono- 
stable (enabled by U100—4 and U118B) fires (for a period 
of 100 ns) forcing the wired-or output of U123 low (first 
trigger out). When the downcounters (preset to the pro- 
grammed delay) reach a pre-determined state (200 ns). 
U121B becomes set, applying a logic “‘1” to the (-) terminal 
of the “OR” comparator forcing a negative transition at the 
comparator output (2nd trigger out). The downcounters are 
then preset, clearing U121B (“OR” comparator (-) terminal 
= logic “O”’) and the process is repeated. U121B continues 
to toggle the “OR” comparator output until the specified 
number of readings have been taken. DS12 then clears 
U118B (forcing U121B to remain clear) inhibiting addi- 
tional outputs. 


4-73. Analog Interpolator Control Network. The inter- 
polator control network (U121A/B) controls the three 
operational states of the analog interpolator. Table 4-8 
describes the three states. 


Table 4-8. Analog Interpolator States. 


Interpolator 
State 


DUMP 
RAMP 
HOLD 


Idle — U121A/B Set 
Active — U121 Set and U121 Clear 
Static — U121A/B Clear 


DUMP — The voltage across C104 is minimal. 
U121A(Q) functions as a current sink for | 
dump and | compare. 


C104 charges towards V reference. | dump = 
0. U121A(Q) functions as a current sink for 
1 compare. CR101 and CR102 prevent 
excessive voltage build-up at U121B(Q). 


C104 becomes open-circuited. Ramp inter- 
rupt gate (CR103) diverts | ramp (I hold = 
lcR103). U121A(Q) functions as a current 
sink for | compare. 


1 Diodes DA and DB function as an “OR” gate and provide 
a path for | compare whether U121A is set or clear. 
Resistors R108 and R109 set the impedance at U121A(Q) 
so that | compare remains constant as U121A changes 
between set and clear. 


4-74. Figure 4-31 illustrates the sequence of events occur- 
ring during various operating modes of the delay logic. 


4-75. Trigger Encode Logic (Interrupt Requests). 


4-76. The primary and secondary ignored-trigger flip-flops 
(U118A and U124B) are used to detect a second trigger 
(external or internal) occuring prior to completion of the 
measurement sequence initiated by the first trigger. (The 
3437A ignores the second trigger since the measurement 
sequence initiated by the first trigger is still in progress.) 
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4-77. When NRDGS > 1 is programmed, the primary 
ignored-trigger interrupt source (U118A) detects external 
triggers occuring within a period less than the specified 
minimum delay, and the secondary ignored-trigger interrupt 
source (U124B) detects internally generated triggers 
occuring within a period less than the specified minimum 
delay. If a second trigger is detected prior to completion of 
the measurement sequence, an ignored trigger interrupt 
request is generated. The request calls a subroutine that 
illuminates the IGNOR TRIG annunciator, and if SRQ is 
programmed to respond to an ignored-trigger condition, the 
MPU sets SRQ true. 


4-78. The output of U124A (Hold/Start Convert) is also 
used as the Valid Trigger interrupt request. The subroutine 
called by this request, controls the measurement sequence. 
The following paragraphs describe the Ignore and Valid 
Trigger interrupt-request logic. 


4-79. Primary Ignored Trigger Interrupt Request. The 
external trigger sets the primary trigger flip-flop (U118B) 
and arms the primary ignored-trigger flip-flop (U118A). 
If a second trigger occurs prior to completion of the 
measurement sequence that is initiated by the first trigger, 
U118A is set and outputs a negative transition (ignored- 
trigger interrupt request) to the interrupt priority encoder 
U18(4). (DS12 clears U118B (disarming U118A) at the end 
of each measurement sequence.) 


4-80. Secondary Ignored Trigger Interrupt Request. The 
delayed trigger that initiates the analog measurement 
sequence (1st trigger out), sets the secondary trigger flip- 
flop (U124A) and arms the secondary ignored-trigger flip- 
flop (U124B). If a second delayed trigger occurs prior to 
completion of the measurement sequence (initiated by the 
first trigger) U124B is set and outputs a negative transition 
(secondary ignored-trigger interrupt request) to the preset 
(low true) of the primary ignored trigger flip-flop. U118A 
is then set and outputs a negative transition (ignored-trigger 
interrupt request) to the interrupt priority encoder U18(4). 
(DS14 clears U124A (disarming U124B) at the end of each 
measurement sequence.) 


4-81. Valid Trigger Interrupt Request. The valid trigger 
interrupt request calls the subroutine that controls the 
analog measurement sequence. The negative output transi- 
tion of U123 (first trigger out) sets the secondary trigger 
flip-flop (U124A), causing a negative transition (Valid 
trigger interrupt request) to be applied to interrupt priority 
encoder U18 (7). 


4-82. HP-IB INTERFACE. 


4-83. The HP-IB Interface logic, illustrated in Figure 7-1, 
consists primarily of interrupt encode logic that monitors 
the HP-IB Management and Control lines, HP-IB status 
register, and MPU control flags for combinations of logical 
states that result in the detection of interrupt requests. 


4-84. When a interrupt request is detected, the interrupt 
encode logic forces one of the five interrupt request lines 
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low. During the subsequent clock period, the interrupt 
synchronizer latches the interrupt request into the priority 
encoder. The output of the priority encoder is a three-bit 
code signifying the highest priority interrupt request 
currently active. The interrupt acknowledge line (if 
enabled) reads the interrupt vector (8-bit priority encoder/ 
buffer output) onto the data and instruction bus and into 
the MPU, resulting in the execution of a corresponding 
interrupt subroutine (Figure 4-18). 


DATA ANO 


PRIORITY INSTRUCTION BUS 


ENCODER 


; BUFFER 
ENAB 


ACK 


MPU 


3437-B- 4760 


Figure 4-18. Interrupt Enable and Acknowledge. 


4-85. HP-IB Interrupt Encode Logic. 


4-86. The interrupt encode logic monitors the HP-IB 
Management and Control lines, HP-IB status register, and 
MPU control flags for combinations of logical states that 
indicate a need for MPU service. These MPU service 
requests (interrupts) are described in the following 
paragraphs. 


4-87. Interface Clear Interrupt Request (LIFC). The 
interrupt subroutine that is called by the interface clear 
interrupt request, configures the 3437A to a predefined 
state (Table 3-5). The logic state of the LIFC interrupt 
request is: 


TIFC x (TATL + TATT + TSPM) 


Which reads: Interface Clear is true (TIFC) AND the MPU 
is Addressed to Listen (TATL) OR Addressed to Talk 
(TATT) OR in the Serial Poll mode (TSPM). Figure 4-19 
illustrates the logic implimentation of the interface clear 
interrupt request. 


4-88. Remote Enable False Interrupt Request (LREF). 
The interrupt subroutine that is called by the remote enable 
false interrupt request, changes the 3437A from the remote 
(HP-IB controlled) to local (front panel controlled) mode 
of operation. The logic state of the LREF interrupt request 
is: 


FREN x (TREM + TLOT) 


Which reads: Remote Enable is false (FREN) AND the 
MPU is in Remote (TREM) OR Local Lockout (TLOT). 
Figure 4-20 illustrates the logic implementation of the 
remote enable false interrupt. 


Model 3437A 
INTERRUPT ENCODE 

re LPATT | 0 
5} ula 
U6 LPATL lo 6 
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| 

U6 upspM | | 
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LIFC = LBIFC *( LPATL +LPATT + HPSPM ) 
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Figure 4-19. LIFC Interrupt Request Logic Implementation. 
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Figure 4-20. LREF Interrupt Request Logic Implementation. 


4-89. Attention Interrupt Request (LATN). The logic 
states of the LATN interrupt are: 


1. TATN x TEAI 


Which reads: Attention is true (TATN) AND Enable 
Attention Interrupt is true (TEAI). 


2. FATN x FEAI 


Which reads: Attention is false (FATN) AND Enable 
Attention Interrupt is false (FEAI). 


NOTE 


Since the HP-IB Attention line determines how 
data on the HP-IB signal lines is to be interpret- 
ed, two States are required. 


The function of the interrupt subroutine that is called by 
the attention interrupt request depends upon the interrupt 
request state. 


1. TATN x TEAI (HP-IB Command Mode) 


a. Clears interrupt source (Complements HPEAI). 
b. Configures the 3437A as an HP-IB acceptor. 


2. FATN x FEAI (HP-IB Data Mode) 


a. Clears interrupt source (Complements HPEAI). 
b. If addressed to talk, configures the 3437A to 
talk. 


Figures 4-2] and 4-22 illustrate the logic implementation of 
the attention interrupt requests. (The interrupt encode 
logic performs an Exclusive OR function on the LBATN 
and HPEAI signal lines.) 


4-90. Source Handshake Interrupt Request (LSHS). The 
interrupt subroutine that is called by the source handshake 
interrupt request, controls an interlocked handshake 
sequence that guarantees the successful transfer of a data- 
byte from the 3437A (source) to HP-IB acceptor devices. 
The logic states of the LSHS interrupt request are: 


1. TNBA x TRFD x TATT x FATN 


Which reads: The MPU has a New Data-Byte Available 


TNBA) AND all HP-IB acceptors are Ready For Data 
TRFD) AND the MPU is Addressed to Talk (TATT) AND 
Attention is false (FATN). 


2. TDAC x TDAV x TATT x FATN 


Which reads: All HP-IB acceptors have Accepted the Data- 
byte (TDAC) AND the MPU’s Data-byte is Valid (TDAV) 
AND the MPU is Addressed to Talk (TATT) AND Atten- 
tion is false (FATN). Figures 4-23 and 4-24 illustrate the 
logic implementation of the source handshake interrupt 
requests. 


NOTE 


Since the source handshake interrupt subrou- 
tine involves active participation between the 
source of the data-byte (3437A), and the 
acceptor of the data-byte (HP-IB Device), two 
states are required—the HP-IB controller initi- 
ates state 1, then state 2 results from the 
response of HP-IB devices. 


4-91. Acceptor Handshake Interrupt Request (LAHS). 
The interrupt subroutine that is called by the acceptor 
handshake interrupt request, controls an interlocked hand- 
shake sequence that guarantees the successful transfer of a 
data-byte from a source (HP-IB device) to the 3437A 
(acceptor). The logic states of the LAHS interrupt requests 
are: 


1. TDAV x TRFD x (TATL + TATN) 
4-15 
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Figure 4-22. LATNg2 Interrupt Request Logic Implementation. & 
Which reads: The HP-IB source indicates the Data-byte on NOTE 
the HP-IB is Valid (TDAV) AND the MPU (acceptor) is 
Ready For Data (TRFD) AND the MPU is Addressed to Since the acceptor handshake interrupt sub- 
Listen (TATL) OR Attention is true (TATN). routine involves active participation between 
the acceptor of the data-byte (3437A) and the 
source of the data-byte (HP-IB Device), two 
2. FDAV x TDAC x GQATL + TATN) States are required — the HP-IB controller 
Which reads: The HP-IB source indicates the Data-byte on ed ptr A TES JRO B80 
the HP-IB is not Valid (FDAV) AND the MPU has Accept- eldaans i 


ed the Data-byte (TDAC) AND the MPU is Addressed to 4-92. Bus Transceivers. 
Listen (TATL) OR Attention is true (TATN). Figures 4-25 


and 4-26 illustrate the logic implementation of the LAHS 4-93. The bus transceivers provide the interface between 
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Figure 4-23. LSHS 7 Interrupt Request Logic Implementation. 
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Figure 4-24. LSHS92 Interrupt Request Logic Implementation. 


occurs during the logic state (FATN x TATT) which 
reads: HP-IB is in the Data mode (FATN) AND the 3437A 
is Addressed toTalk (TATT). 


4-94. HP-IB Address Switch. 


4-95. The procedure by which the 3437A determines if it 
has been addressed is as follows. When the system control- 
ler sets the ATN interface line true, the resulting 3437A 
interrupt request (LATN) forces the MPU program counter 
to access a routine stored in the program control memory 
that causes the MPU to perform the following sequence 
of events: 


a. Read the DIO1—8 interface lines (DS16), internally 
storing the results. 


INTERRUPT ENCODE LOGIC 
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LASHp = LBDAV™ HPDAC * (LPATL + LBATN ) 


b. Read the A2S1 switch setting (through the address 
buffer A2U7), internally storing the results. 


c. Look at DIOS—7 to determine if a listen or talk 
address group code is present. If so, a comparison of 
DIO1—5 and A2S1 is performed to determine if the 3437A 
has been addressed. 


4-96. Display and Keyboard Control. 


4-97. The Display and Keyboard Control, illustrated in 
Figure 7-1, uses a scanning technique -to enable the front 
panel annunciators and digit LEDs to display the contents 
of the annunciator and digit memories. The annunciator 
and digit memories, and the front panel digit LEDs are 
simultaneously scanned so that the contents of the memory 
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Figure 4-26. LASH> Interrupt Request Logic Implementation. 
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locations specified by the scan address are displayed by the 
front panel annunciator and digit LEDs with addresses 
identical to the scanned memories. The operational modes 
(Display, Read, Write) of the Display and Keyboard 
Control are described in the following paragraphs. 


4-98. Display (Annunciator and Digit). The scan clock is 
a free running multivibrator (1.5 to 2.0 kHz) used to clock 
the scan counter (a 4-bit counter configured to provide a 
continuous 14-1 downcount sequence). Since the annuncia- 
tor and digit memory fields are organized as 14 4-bit words, 
the 4-bit binary output of the scan counter provides the 
capability of accessing all words written into the annuncia- 
tor and digit memories. The scan counter output (designat- 
ed as the scan address and annunciator and digit scan) is 
applied to address select (U34) and 4-16 decoder (A3U3) 
respectively. 


4-99. To display the contents of the annunciator and digit 
memories, address select (U34) applies the scan address to 
the RAM address select bus, causing the contents of the 
memory locations specified by the scan address to appear 
on the annunciator and digit data bus (DS17). The annun- 
ciator and digit scan (same source as memory scan) scans 
front panel annunciator and digit display LEDs, enabling 
them to display annunciator and digit data. 


4-100. Read (Annunciator). When the MPU requires the 
status of a front panel annunciator, the address counter 
(U32) is preset to that annunciators memory address 
(DSW7, DS10, or DS11). The annunciator and digit dis- 
plays are blanked, and address select (U34) applies the 
annunciator address to the RAM address select bus (DS17). 
The annunciator input port (U38) then reads the annunci- 
ator word (4-bits) into the MPU (DSR3). 


4-101. Read (Digit). When the MPU requires the status 
of a digit LED, the same sequence as annunciator read is 
performed. In addition, the MPU writes the first digit word 
(read from digit memory) onto the packed digit bus 
DSW3). The address counter is then preset to the second 
digit memory address, and the digit input port (U36 and 
p/o U38) reads the first and second digit words (8 bits) into 
the MPU (DSR7). 


4-102. Write (Annunciator and Digit). To change the 
annunciator LED or digit LED status, the address counter 
(U32) is preset to the address of the annunciator or digit 
LED to be changed (DSW7, DS10, or DS11). The annunci- 
ator and digit displays are blanked, and address select (U34) 
applies the annunciator or digit address to the RAM address 
select bus (DS17). The MPU then writes the new annuncia- 
tor or digit word into the annunciator or digit memory 
(DSWS5 or DSW6). 


4-103. POWER AND REFERENCE SUPPLIES. 


4-104. The 3437A uses two independent power supplies 
(Figure 7-1). The Inguard supply is used by the Analog 
Measurement circuitry, and the Outguard supply is used by 
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the Digital Logic and Display circuitry. The three reference 
supplies (located on the Analog board) provide: = 


a. +5.9 volt reference. 

b. Chassis-isolated analog ground. 

c. Compensated U14 (- 14 V) reference. 
4-105. Reference Supplies (Figure 4-32). 


4-106. The Inguard Power supply uses an active ground. 
When power is applied to the instrument, the positive and 
negative output voltages come-up as illustrated in Figure 
4-27(a). (The output voltages overlap since Analog ground 
and the —14 volt output are initially at the same potential.) 


4-107. The ground supply (U11A) senses this condition 
and begins to source current into the analog ground node, 
causing that node to become more positive. The ground 
supply continues sourcing current into the ground node 
until the potential difference between the - 14 volt output 
and analog ground node is 14 volts (Figure 4-27(b) ). 


4-108. Refer to the Inguard Power and Reference Supplies 
Simplified Circuit Diagram (Figure 4-32) for the following 
discussion. 


4-109. Feedback forces the (-) terminals of U12 and U11B 
to Analog Ground (Vjn (-) ). Since the output of U12 is & 
the sum of Vjpn (-) and Vz, the current through Ra is 
directly proportional to the zener voltage of the reference 

diode CR19 (IRA = VZ/RA). Since no current flows into 

the (-) terminals of U11B, IRA = IRp. The voltage across 

Rp (VZ/RA*RB volts below Vin (-) ) is applied to the (-) 
terminal of ULLA. The negative terminal of the bridge 
(CR205 — CR208) establishes a base potential (V2) at the 

(+) terminal of UL1A. Negative feedback forces the output 

of U11A (defined as Analog ground) to a value such that 

the potential difference across the U11A input becomes 

zero. This causes Analog ground to be established 
VZ/RA*RB volts above the base potential applied to the 

(+) terminal of U11A. (Although VRB is constant, the 
relative potential between the inputs of the U11 is depen- 

dent upon Analog ground since VRB is referenced to 
analog ground.) 


4-110. To compensate for the on-resistance (Ron) of the 
CMOS switches that provide the weighted currents within 
the D/A converter, the switch reference voltage is increased 
(made more negative) by an amount proportional to the 
switch on-resistance. The output of U11B (compensated 
reference voltage for U14) is level shifted (more negative) 
from V2 by an amount proportional to Isw x Ron of 
U14A. Since the ratio between Ron of the switch and 
the corresponding resistor in the weighted resistor array 
(R58) becomes less significant as the magnitude of the 6} 
currents become smaller, the compensated reference voltage 
(- VREF) is only used by switches (U14) that generate the 
first four significant currents. 
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Figure 4-27. Inguard Supply Voltage (Initial/Final). 


4-111. Power Supplies. 
4-112. Inguard (Figure 4-32). 


4-113. (+9 V,-5 V,-15 V) Analog ground is established 
approximately 15 volts above the negative terminal of the 
diode bridge (CR205 —CR208) making that terminal 
- 15 volts. Voltage regulation of the 9 volt output is provid- 
ed by the series pass regulator Q201 and zener diode 
CR212. The base potential of Q201, held constant at the 
zener voltage of CR212 above the + 5.9 volt reference, 
regulates Q201 so that the + 9 volt output is maintained 
within the specified voltage range. Overcurrent protection 
is provided by Q202 along with the resistive network 
R201—R204. During normal power supply operation, the 
base-emitter voltage of Q201 is divided across R203 and 
R204, causing Q201 to be biased at + .3 volts. As the load 
current increases to where the voltage across R201/R202 
begins to exceed .3 volts, Q202 becomes forward biased 
and diverts base current from Q201. Since the supply is 
current limited at this point, a further decrease in load 
resistance will cause the + 9 volt output to decrease. The 
- 5 volt output is provided by zener diode CR217. 


4-114. (+21 V, +36 V) Zener diode CR213 level shifts 
the low terminal of U201 (a three terminal 15 volt regu- 
lator) 12 volts above the +9 volt output. The regulator, 
providing an output voltage 15 volts above its low terminal 
potential, provides an output of + 36 volts. 


Section IV 


4-115. (-21 V, -26 V) The voltage doubler network pro- 
vides a voltage across C205, enabling zener diodes CR218 
and CR219 to provide output voltages of - 21 volts and 
- 26 volts respectively. 


4-116. Outguard. 


4-117. (+5 V) Operational amplifier U203B provides 
overvoltage protection for the +5 volt output (Figure 
4-28). The series pass elements and U203B function as a 
voltage follower, causing the potential at the negative 
terminal of U203B to appear at the + 5 volt output. Resis- 
tor R211 is selected (factory select) so that the (-) terminal 
of U203B is at +4.9+ .11 volts. If the +5 volt output 
begins to exceed this voltage, U203B will sense the change 
on its input terminals. The corresponding U203B output 
(forward biasing CR206) decreases the base currents of the 
series pass elements, causing the output voltage to decrease. 


4-118. Operational amplifier U203A provides overcurrent 
protection for the +5 volt output (Figure 4-28). During 
normal power supply operation, the offset potential across 
the input of U203A is approximately 100 mV. As the load 
current increases to where the voltage across the current 
sense element (L201) begins to exceed the voltage across 
R235, U203A will sense the change on its input terminals. 
The corresponding U203A output, (forward biasing 
CR207) decreases the base currents of the series pass ele- 
ments, causing the output voltage to decrease. 


4-119. (Switched +12 volts) To insure the MPU is initializ- 
ed (program execution begins at program step zero) when 
the instrument is turned on, the MPU supply voltages must 
be applied in a particular sequence. The sequence, illustrat- 
ed in Figure 4-29, shows that the +5 volt and -3 volt 
outputs must be on prior to the + 12 volt output. (The rise 
time of the + 12 volt output is also specified to be less 
than 1 ys.) To insure that this sequence is followed, the 
MPU + 12 volt supply is made dependent upon the + 5 
volt output. 


4-120. When power is applied to the instrument, a refer- 
ence voltage (+ 5 volts) generated within U202, is applied 
to the (-) terminal of the U202 comparator (Figure 4-28). 
As the +5 volt output, following the exponential rise of 
C205 comes within 200 mV of the + 5 volt reference, the 
comparator begins to change state (negative to positive), 
enabling the switch and causing + 12 volts to be applied to 
the MPU. 


4-121. As the switched 12 volt output begins to exceed 
+5 volts, the potential at the junction of R231 and R232 
increases, causing the comparator to change states within a 
period of time such that the switched 12 volt output has a 
rise time of less than 1 ys. 


4-122. Fan Control. 


4-123. The fan control network is a_ three-stage ring- 
counter producing a rotating magnetic field about the 
rotor of the fan motor. The CEMF developed across each 
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Figure 4-28. Overvoltage and Overcurrent Protection of the 
+5 Volt Output. 


3437-B-4519 


field winding as the rotor aligns itself with the rotating 
field, stabilizes the counter frequency at about 88 Hz, 
resulting in a motor speed of about 5300 RPM. Since the 


+$V-——2— +5V OUTPUT 
ee : power to the fan is unregulated, its speed increases with 
increasing line voltage. 


—3V OUTPUT 


SWITCHED 
+12V OUTPUT 


ee TIME 


</us 


3437-B-4520 


Figure 4-29. MPU Power-On Sequence. 
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Figure 4-30. Analog Measurement Circuitry Block Diagram. 
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CASE 


| NRDGS = 1 “OR” comparator provides output. Downcounters and 
DELAY =0 Analog interpolator/ramp comparator are not used. 


(1) EXTERNAL TRIGGER (U117-10) 
(1) PRIMARY TRIGGER FF (U118-10) 
+5V 
(-) TERM “OR” COMPARATOR (+ 3.6 V) 
amy eau cam Caw cso Oe EF a a TS ETT 


LU (+) TERM “OR” COMPARATOR (+ 1.3 V) 


a} COMPARATOR OUTPUT |, (U123-9) 


a DELAYED OUTPUT 
(U1174) 


SEQUENCE OF EVENTS: 


aye Primary trigger FF (U118B) is set. 
@ Dump control FF (U121A) is reset. 


@ The (+) terminal of the ‘‘OR’’ comparator changes from +5 V to 
#13 V; 


® Ramp control FF (U121B) remains set and applies +3.6V to the 
(- ) terminal of the “YOR” comparator. 


@ The “OR” comparator (U123) output is forced low. 


® The comparator output (pulled down by Q102) sets U124A. Q103 
switches +5 V to the successive approximation clock-transformer. 
U124A also forces the output of U117B low, resulting in a delayed 
trigger Out. 


TE xternal trigger is asynchronous to system clock. In this example the external 
trigger leads the positive transition of the system clock by 75 ns. 


2This illustration (an ignore trig condition) is for instruction only. 
3The comparator output (pulled down by Q103) set U124A, Q103 switches 


+5 V to the successive approximation clock - transformer. U124 also forces the 
output of U117B low - resulting in a delayed trigger out. 


ieee 1 Analog interpolator/ramp comparator _ provides 
C A S EF : i 7 100 ns delay. Downcounters and “OR” comparator 


DELAY =100ns_ ave not used. 


EXTERNAL TRIGGER (U117-10) 


PRIMARY TRIGGER FF (U118-10) 


(+) TERM RAMP COMPARATOR 2 _ (V COMP +3 V) 


“4 Y (-) TERM RAMP 
ay COMPARATOR 


(+3 V) 


COMPARATOR OUTPUT 
2) (U123-9) 


Be 
DELAYED OUTPUT 2) 


-—re 


SEQUENCE OF EVENTS: 
(ye Primary trigger FF (U118B) is set. 


@ Dump control FF (U124A) is reset. Dump mode terminates. 
@ C104 begins charging towards +12 V. 


® Ramp control (U124B) remains set. (Detector output (U114-1 0) 
is high.) 


® Ramp comparator output remains enabled by U115 (6). 


@ When V ramp begins to exceed V comp, the comparator output is 
forced low. (The “OR” comparator output was forced low when 
U121A was reset. However, the wired-or output (U123-9) 
remained high since the ramp comparator output, (V compare) 
was high. 


@ The comparator output (pulled down by Q103) sets U124A. Q103 
switches +5 V to the successive approximation clock - transformer. 
U124A also forces the output of U117B low resulting in a delayed 
trigger out. 


C A S - i : NRDGS = 1 Downcounters and Analog interpolator/ramp comparator 
DELAY = 300 ns provides delayed output “OR” comparator is not used. 
(1) _ EXTERNAL TRIGGER®* (U117-10) 
a} PRIMARY TRIGGER FF (U118-10) 
# ra 
(+) TERMINAL RAMP COMPARATOR (V COMP +3 V) wif 


re, 


(2) (-) TERMINAL RAMP COMPARATOR 


+1 V 
o 


DUMP RAMP HOLD 
INTERPOLATOR MODE 


10 MHz 
CLOCK a 3) (a) (U105-14) 
(J b 
300 300 200 


\ / DOWNCOUNTER STATE (ns) 
a 


RAMP CONTROL FF 
2) DOWN COUNTER ENABLE (LOW TRUE) 


(4) (U121-9) 


(+3 V) 
COMPARATOR OUTPUT (U123-9) (5) 
= (0 V) 
DELAYED OUTPUT i 
(U117-6) 
ty tz t3 ta ts 


SEQUENCE OF EVENTS: 


@ Primary trigger FF (U118B) is set. ® Ramp control FF (U121B) is set. Downcounter enable is false. 


@ Downcounter preset is released (U115-8). Downcounters were 
preset to specified delay prior to external trigger input. 
® Dump control FF (U121A) is reset. Dump mode is terminated. 


@ The interpolator ramp mode is initiated. 
tq - ts @ C104 charges towards +12 V. 
@ t,-t,; =75ns tq - tz = 200 ns 


ts -tg = 25ns ts -t,; = 300 ns 

ty - tz @ C104 charges towards +12 V. 

@ When V ramp begins to exceed V compare, the comparator output 
is forced low (the “OR” comparator output was forced low when 
U121A was reset. However, the wired-or output (U123-9) 
remained high since the ramp comparator output (V compare) 
was high. 


@ Ramp control FF (U121B) is reset. 
@ Downcounters are enabled. 


@ !nterpolator hold state is initiated. 


@ C104 begins charging (through R113) towards +12 V. 


® The comparator output (pulled down by Q103) sets U124A. Q103 
switches +5 V to the successive approximation clock - transformer. 
U124 also forces the output of U117B low resulting in a delayed 


@ Detector output is forced high. trigger out. 


@ Down counter state = 200 ns. 


2 nrRbGs > 1 
DELAY = 300 ns 


CASE IV 


hy EXTERNAL TRIGGER 


ap PRIMARY TRIGGER FF 
[5 


iP MONOSTABLE 
a 


100 ns —e 


Downcounters and “OR” comparator provides delayed output. 
Analog interpolator/ramp comparator are not used. 


(U117-10) 


(U118-10) 


(U119-4) 


a \ © S oC S Df nese 
— 100 ns | 
300 100 > 300 100 > 300 


DOWNCOUNTER STATE (ns) 


RAMP CONTROL ) 


DOWNCOUNTER (s 
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SEQUENCE OF EVENTS: 


® Primary trigger FF (U118B) is set. Initial trigger. 

®@ Monostable (U119A) fires for 100 ns. 

® The “OR” comparator output is forced low (the ramp comparator 
output was forced low when NRDGS > 1 inhibit (U115-6) was 
forced low. However, the wired - or output (U123-9) remained high 
since the “OR” comparator output was high - U121A set). 

@ Downcounter preset is released (U115-8). Downcounters were 
preset to specified delay prior to external trigger input. 


Ramp control FF (U121B) is reset. 
Downcounters are enabled (U105-4). 


@ Downcounters count towards zero. 


@ Downcounter state - 200 ns. 
@ Detector output is forced high. 


® Ramp control FF (U121B) is set. Downcounter enable is false. 
® The “OR” comparator is forced low (2nd trigger). 

@ Downcounter preset is enabled. The counters are preset to the 
original delay. 


® 9° @ 1h 


7 a 


. 
DOWNCOUNTER PRESET ie 


S 


ak (U121-9) 
& 


g ; { Stas 


© 
(U114-10) 


\ 
8) 11) 3rd 


(U117-6) 


(6)-e Ramp control FF (U121B) input to the detector, forces the 
detector output low. 


@ Ramp control FF (U121B) is reset. 
@ Downcounters are enabled. 
@ Downcounter preset line is released. 


(8)-e MPU clears the secondary trigger FF U124A (DS14). 


(9) @ Downcounters count towards zero. 

(ol_¢ Downcounter state = 200 ns. 
@ Detector output is forced high. 
e@ Ramp control FF (U121B) is set. Downcounter enable is false. 
@ The “OR” comparator output is forced low (3rd output). 


@ Downcounter preset is enabled. The counters are preset to the 
original delay. 


— The process is repeated until the specified number of readings are 
performed. At this time, DS12 clears the primary trigger FF 
(U113B), inhibiting additional output. 


Figure 4-31. Delay Logic Modes. 
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Figure 4-32. Inguard Power Supply Functional Block Diagram. 
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These servicing instructions are for use by trained service 
personnel only. To avoid electrical shock, do not perform 
any servicing other than that contained in the operating 
instructions unless you are qualified to do so. 
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SECTION V 
MAINTENANCE 


5-1. INTRODUCTION. 


5-2. This section contains information necessary to main- 
tain the 3437A within its specified performance limits. 
Included are performance tests, adjustment procedures, 
select component algorithms, and troubleshooting pro- 
cedures. 


5-3. Service-Guide Flowchart. 


5-4. The service-guide flowchart (Figure 5-24) illustrates 
the sequence of events that should be performed whenever 
the 3437A requires service. 


5-5. PERFORMANCE TESTS. 


5-6. The performance tests verify the 3437A is performing 
within the specified limits indicated in Table 1-1 of this 
manual. A performance test card (located at the end of this 
section) is provided to record the results of the perfor- 
mance tests. If successful results are not obtained, refer to 
the service-guide flowchart. 


NOTE 


Read Section II (Operating and Programming) 
before starting Performance Tests. 


5-7. Recommended Test Equipment. 


5-8. The test equipment that is recommended to accomp- 
lish the performance tests, is listed in Table 5-1. If the 
recommended model is not available, use an instrument 
that has specifications equal to or better than those listed. 


NOTE 


The performance tests described in the follow- 
ing paragraphs can be performed in any order. 
However, the sequence described for each 
performance test must be followed since test 
results depend upon equipment configuration 
specified in previous steps. 


5-9. Static Accuracy. 


a. Connect the equipment as illustrated in Figure 5-1. 


b. Program the 3437A keyboard as follows: 


DELAY 0 
NRDGS I 
RANGE AV 


TRIGGER INT 


Table 5-1. Required Test Equipment. 


Instrument Type Required Specifications Recommended Model 


Digital Voltmeter 


Thermal Converter 


Frequency Counter 


Oscilloscope 


Bus System 
Analyzer 


Function Generator 


into 50 2 


High Resolution 
DC Source 


7 calibrated. 
Logic Tracer 
DSA Test ROM 
Power Supply + 25 Vdc 


Performance Test 
Source Interface 


Performance Test 
Trigger Interface 


Triax Test 
Cable 


Refer to Page 5-85 for noise measurement procedure. 


+ 20 V Range 
5 Digit Resolution 
Bandwidth = 1.1 MHz 


Time Interval Measurements 
2 ns Resolution 


Main Gate Output 
Z - Axis Input 


Function: Sine/Sq Wave 
Output Power: 215V p-p 


-hp- Model 3490A 
-hp- Model 11049C 
-hp- Model 5345A 


-hp- 180A 


-hp- 59401 Bus 
System Analyzer 


-hp- 3310A 


Frequency: Up to 1.5 MHz 
tS Wde: 
Voltage Magnitude of < .2 
Counts of the Range being 


RMS-Noise 


As illustrated 
in Figure 5-1 


-hp- 5004A 
' -hp- 34115A 
-hp- 6218A 


-hp- 34114A 
-hp- 34113A 


-hp- 03437 - 61613 


Contact your nearest -hp- Sales & Service Office for information concerning the -hp- 5004A Logic Tracer. 
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Figure 5-1. Static Accuracy Test Set-Up. 


c. Set the 3490A controls as follows: 


RANGE Auto 
FUNCTION DC 
SAMPLE/ 

HOLD OFF 


d. Adjust the dc source output to the values listed in 
Table 5-2 (3490A Display). Verify that the 3437A volts 
display indicates within the specified limits. (Program the 
3437A to the 1 volt and 10 volt range where indicated.) 


Table 5-2. Static Accuracy Test Limits. 


Range 3490A 3437A 
Display Volts Display 


.0398 to .0402 
- .0402 to - .03982 
- 0802 to - .0798 

.0798 to .0802 

.1198 to .1202 
- 1202 to - .1198 

.1598 to .1602 
- .1602 to-. 


.398 
- 402 to-.398 
-.802 to-.798 
798 to .802 
1.198 to 1.202 
- 1.202 to - 1.198 
- 1.602 to - 1.598 
1.598 to 1.602 


3.98 to 4.02 
-4.02 to-3.98 
-8.02 to-7.98 

7.98 to 8.02 

11.98 to 12.02 

- 12.02 to - 11.98 
- 16.03 to - 15.97 
15.97 to 16.03 


10 Volts 


5-10. Dynamic Accuracy. 
5-11. 10 Volt Range. 


a. Connect the equipment as illustrated in Figure 5-2. 


b. Program the 3437A keyboard as follows: 
5-2 


DELAY 800 ps 
NRDGS l 
TRIGGER EXT 
RANGE 10 V 


c. Set the 3310A controls as follows: 


RANGE 100 

DIAL 10 

DC OFFSED OFF 

FUNCTION SQ 

OUTPUT 
LEVEL MINIMUM 

d. Set the oscilloscope controls as follows: 


VOLTS/DIV 5/DC 
TIME/DIV .1 ms 
TRIGGER EXTERNAL 


e. Adjust the 3310A output level, oscilloscope trigger 
and intensity levels, to obtain a display as illustrated in 
Figure 5-3. 


NOTE 


Since the 3437A is using the main-gate output 
of the oscilloscope as an external trigger, the 
3437A will not sample the waveform at the 
correct time if the oscilloscope is not properly 
triggered. 


f. Adjust the output level (3310A) to obtain a 3437A 
volts display of 10.00 (+ 5 counts). 


g. Program the 3437A delay to 100 us. Note the value 
of the 3437A volts display. (This is the final value of the 
input waveform, and will be used in determining the step 
response. ) 


h. Program the 3437A delay to 700 ns. Verify that the 
3437A volts display indicates between + 200 mV of the 
final value noted in Paragraph g. (The volts display can be 
held constant by pressing the 10 V key.) 
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Figure 5-2. Dynamic Accuracy Test Set-Up. 


INTENSIFIED! 
SECTION 


TIME (ys) 


IThe 3437A samples the waveform 800 us from the 
beginning of the sweep (leading edge of the intensified 
section). 


Figure 5-3. Intensified Waveform. 


i. Program the 3437A delay to 7.5 us. Verify the 3437A 
volts display indicates between + 30 mV of the final value 
noted in Paragraph g. 

j. Program the 3437A delay to 800 us. 


k. Adjust the output level (3310A) to obtain a 3437A 
volts display of approximately 01.00. 


5-12. 1 Volt Range. 
a. Program the 3437A Range to 1 V. 


b. Set the oscilloscope Volts/Div to 1. 


c. Adjust the 3310A output level, oscilloscope trigger 
and intensity levels, to obtain a waveform as illustrated in 
Figure 5-3. 


d. Adjust the output level (3310A) to obtain a 3437A 
volts display of 1.000 (+ 10 counts). The volts display 
can be held constant by pressing the 1.0 V key. 


e. Program the 3437A delay to 100 us. Note the value 
of the 3437A volts display. (This is the final value of the 
input waveform, and will be used in determining the step 
response.) 


f. Program the 3437A delay to 700 ns. Verify that the 
3437A volts display indicates between + 20 mV of the final 
value noted in Paragraph e. (Repeat this procedure for a 
delay of 1.5 us and a volts display of + 3 mV.) 


g. Program the 3437A delay to 800 us. 


h. Adjust the output level (3310A) to obtain a 3437A 
volts display of approximately 0.100. 


5-13. .1 Volt Range. 
a. Program the 3437A Range to .1 V. 


b. Set the oscilloscope Volts/Div to .1. 


c. Adjust the 3310A output level, oscilloscope trigger 
and intensity levels, to obtain a waveform as illustrated in 
Figure 5-3. 
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d. Adjust the output level (3310A) to obtain a 3437A 
volts display of .1000 (+ 10 counts). The volts display can 
be held constant by pressing the .1 V key. 


e. Program the 3437A delay to 400 us. Note the value 
of the 3437A volts display. (This is the final value of the 
input waveform, and will be used in determining the step 
response. ) 


f. Program the 3437A delay to 25 us. Verify that the 
3437A volts display indicates between + 200 uV of the 
final value noted in Paragraph e. 


5-15. Bandwidth. 


5-16. .1 Volt Range. 


a. Connect the equipment as illustrated in Figure 5-4. 


b. Program the 3437A keyboard as follows: 


DELAY 0 
NRDGS 
TRIGGER = EXT 
RANGE a ¥ 


c. Set the 3310A controls as follows: 


RANGE 100 
DIAL 10 
DC OFFSET 0 
FUNCTION SINE 
OUTPUT 

LEVEL MINIMUM 


DIGITAL MULTIMETER 
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d. Set the oscilloscope controls as follows: 


VOLTS/DIV_ .1/DC 
TIME/DIV 200 us 
TRIGGER EXTERNAL 


e. Set the 3490A controls as follows: 


RANGE AUTO 
FUNCTION DC 
SAMPLE/HOLD OFF 


f. Adjust the oscilloscope trigger level so that the 
oscilloscope is triggered when the input waveform is at its 
most positive value. Adjust the intensity level to obtain a 
display as illustrated in Figure 5-5. 


NOTE 


Since the 3437A is using the main-gate output 
of the oscilloscope as an internal trigger, the 
3437A will not sample the waveform at the 
correct time if the oscilloscope is not properly 
triggered. 


g. Adjust the output level (3310A) to obtain a 3437A 
volts display of approximately.1500. The volts display can 
be held constant by pressing the .1 V key. (Note the volts 
display as Vy, .) 


h. Set the 3310A output frequency to 40 kHz (monitor 
the 3310A output level with the 3490A to assure it remains 
constant). 
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Figure 5-4. Bandwidth Test Set-Up. 
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TIME (ys) 
Figure 5-5. Reference Waveform. 


i. Remove the cable connected to the oscilloscope EXT 
INPUT and set the Time/Div switch to 50 ms. 


j. Verify that the maximum indication observed on the 
3437A volts display is > 1/\/2 VA. 


NOTE 


Since the 3437A external trigger and input 
waveforms are not synchronous, several samples 
need to be observed to verify a maximum 
indication. 


5-17. 1 Volt Range. 
a. Program the 3437A RANGE to 1 volt. 


b. Set the 3310A as follows: 


RANGE 100 
DIAL 10 
OUTPUT 

LEVEL MINIMUM 


c. Set the oscilloscope as follows: 


VOLTS/DIV_ 1 
TIME/DIV 200 us 


(Reconnect the oscilloscope EXT INPUT cable.) 


d. Adjust the oscilloscope trigger level so that the oscil- 
loscope is triggered when the input waveform is at its most 
positive value. Adjust the intensity level to obtain a display 
as illustrated in Figure 5-5. 


e. Set the oscilloscope Volts/Div to 1 and adjust the 
output level (3310A) to obtain a 3437A volts display of 
approximately 1.500. The volts display can be held con- 
stant by pressing the 1.0 V key. (Note the volts display as 
Vz-) 


f. Set the 3310A output frequency to 1.1 MHz. (Moni- 
tor the 3310A output level with the 3490A to assure it 
remains constant.) 


g. Remove the cable connected to the oscilloscope 
EXT INPUT and set the Time/Div switch to 50 ms. 
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h. Verify that the maximum indication observed on the 
3437A volts display is > 1/./2 Vg. 


NOTE 
Since the 3437A external trigger and input 
waveforms are not synchronous, several samples 
need to be observed to verify a@ maximum 
indication. 
5-18. 10 Volt Range. 
a. Program the 3437A Range to 10 volts. 


b. Set the 3310A as follows: 


RANGE 100 
DIAL 10 
OUTPUT 

LEVEL MINIMUM 


c. Set the oscilloscope as follows: 


VOLTS/DIV 1 
TIME/DIV 200 ys 


(Reconnect the oscilloscope EXT INPUT cable.) 


d. Adjust the oscilloscope trigger level so that the 
oscilloscope is triggered when the input waveform is at its 
most positive value. Adjust the intensity level to obtain a 
display as illustrated in Figure 5-5. 


e. Set the oscilloscope Volts/Div to 1 and adjust the 
output level (3310A) to obtain a 3437A volts display of 
approximately 2.50. The volts display can be held constant 
by pressing the 10 V key. (Note the volts display as Ve.) 


f. Set the 3310A output frequency to 1.0 MHz. (Moni- 
tor the 3310A output level with the 3490A to assure it 
remains constant.) 


g. Remove the cable connected to the oscilloscope 
EXT INPUT and set the Time/Div switch to 50 ms. 


h. Verify that the maximum indication observed on the 
3437A volts display is > 1//2 V.. 


NOTE 
Since the 3437A external trigger and input 
waveforms are not synchronous, several samples 


need to be observed to verify a maximum 
indication. 


5-19. Delay Accuracy/Jitter. 


a. Connect the equipment as illustrated in Figure 5-6. 
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Figure 5-6. Delay Accuracy/Jitter Test Set-Up. 


b. Program the 3437A keyboard as follows: g. Program the 3437A delay to the values indicated in 
Table 5-3, verifying that the delay and jitter are within the 
DELAY 0 specified limits. 
NRDGS l 


TRIGGER EXTERNAL Table 5-3. Delay Accuracy/Jitter. 


0 75 ns to 125 ns <2ns 
RANGE 0.1 100 ns 175 ns to 225 ns <2ns 
FREQUENCY i A ce 500 ns 575 ns to 625 ns <10ns 
DIAL 10 1 Us 1.075 Us to 1.1250 ps - <10ns 
DC OFFSET Q 500 ps 499.960 Us to 500.1650 ps <11ns 
FUNCTION SQ 1 ms 999920 ms to 1.0002050 ms <12 ns 
OUTPUT 500 ms 499.960 ms to 500.040125 ms <110 ns 
LEVEL MINIMUM 9999999 sec | .999919990 sec to 1.000080030 sec | <110 ns 


d. Set the 5345A as follows: 


5-20. Number of Readings. 


FUNCTION TIME INTATOB 
GATE TIME MIN a. Connect the equipment as illustrated in Figure 5-7. 
DISPLAY 
POSITION AUTO b. Program the 3437A keyboard as follows: 
CHANNEL A 
LEVEL PRESET DELAY 0 
SLOPE = NRDGS 10 
ATTEN 1 MQ2/x 1 TRIGGER HOLD/MANUAL 
AC/DC DC 
CHANNEL B SAME AS CHANNEL A c. Set the 5345A controls as follows: 
CHECK/COM A/ 
SEP SEP FUNCTION START 
GATE TIME MIN 
DISPLAY 
e. Adjust the output level (3310A) until the 3437A POSITION AUTO 
becomes externally triggered (sampling LED begins to CHANNEL A 
blink). LEVEL PRESET 
SLOPE = 
f. Referring to Table 5-3, verify that the frequency ATTEN 1 MQ2/x 20 
counter display is within the specified limits for O delay. AC/DC DC 
Also verify that the jitter (A Display) is within the specified CHECK/COM A/ 
limits. SEP SEP 
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Figure 5-7. NRDGS Test Set-Up. 


d. Set the oscilloscope to single sweep. 


e. Reset the 5345A. (Gate the 5345A by pressing the 
oscilloscope reset key.) 


f. Press the 3437A Hold/Man key (initiates 10 read- 


ings). Verify that the 5345A display indicates 10. 


g. Program NRDGS (3437A) to the values listed in 
Table 5-4. Using the procedure described, (Steps e - f) 
verify that the 5345A indicates the number of readings 
programmed. 


Table 5-4. NRDGS Test Values. 


NRDGS 5345A Display 


5-21. Common Mode Rejection Ratio (CMRR). 


a. Connect the equipment as illustrated in Figure 5-8. 


(Remove the line cord from the 3437A.) 


b. Set the oscilloscope controls as follows: 


CH A Volts/Div 5 
CHB Volts/Div A 
Int/Ext Int 
Auto/Norm Auto 


c. Verify that with the 10 V p-p calibrator output 
applied between the 3437A chassis and LO input (through 
C,) that there is < 450 mV p-p across C, (CH B input). 


NOTE 


A CMRR of 2 75 aB is achieved by maintaining 
a Lo to chassis capacitance of < 471 pF. The 
CMRR test measures this capacitance. 


5-22. Overload Display. 
a. Connect the equipment as illustrated in Figure 5-9. 


b. Set the power supply output to minimum. 


c. Program the 3437A keyboard as follows: 


DELAY 290 SEC 
NRDGS l 
RANGE AV 


TRIGGER INT 
5-7 
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Figure 5-8. CMRR Test Set-Up. 


d. Set the 3490A controls as follows: 


RANGE AUTO 
FUNCTION DC 
SAMPLE/ 


HOLD OFF 
e. Adjust the power supply output for a 3490A volts 
display of 0.20. Verify that the 3437A volts display 
indicates .9999, 
f. Program the 3437A Range to 1 V. 


g. Adjust the power supply output for a 3490A volts 
display of 2.0. Verify that the 3437A volts display indicates 
9.999. 


h. Program the 3437A Range to 10 volts. 

i. Adjust the power supply output for a 3490A volts 
display of 20.00. Verify that the 3437A volts display indi- 
cates 99.99. 

5-23. HP-IB INTERFACE. 


5-24. The Bus Analyzer (-hp- 59401A) is used as the 


DIGITAL MULTIMETER 
-hp- 3490A 


&) 


a 5 
©OO@® 


3437A controller during the HP-IB performance tests. 
Whenever the S9401A is required to send either MLA 
(My Listen Address) or MTA (My Talk Address) refer to 
Table 5-5 for DIO 1-8 switch settings. 


NOTE 
Set HP-IB address switch positions 1-8 to zero. 


5-25. Connect the equipment as illustrated in Figure 5-10. 


Table 5-5. MLA and MTA DIO 1-8 Switch Settings. 


Message 


MLA 


NOTE 


To clear an invalid program condition: (Re- 
address the 3437A to listen.) 


Set DIO 1-8 to “MLA” 
Set ATN to 1, REN to ON 
Press EXECUTE 


SYSTEM VOLTMETER 
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a eee 
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Figure 5-9. Overload Display Test Set-Up. 
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Figure 5-10. Program and Message Code Test Set-Up. 


5-26. Program Code Verification. 


a. Program the 3437A keyboard as follows: 


DELAY 9999999 sec 
NRDGS 9999 

ENAB RQS f 

RANGE 1V 
TRIGGER EXT 
FORMAT PACKED 


b. Set the 59401A controls as follows: 


REN ON 
CLEAR OFF 
COMP OFF 
TALK/LISTEN TALK 
FAST/SLOW/ 

HALT HALT 
SRQ 0 
EOI 0 
DIO 1-8 “MLA” 


c. Using the 59401A, verify program code operation by 
performing the steps indicated in the following paragraphs. 


5-27. Delay (D). 
a. Press EXECUTE (3437A - Listen/Remote). 
b. Set ATN to 0. 
c. Set DIO 1-8 to “D” (104, ), Press EXECUTE. 
d. Set DIO 1-8 to “dp” (056g), Press EXECUTE. 
e. Set DIO 1-8 to “S” (123g), Press EXECUTE. 


f. Verify that the numeric entry display indicates 
SEC DELAY = 0. 


5-28. NRDGS (N). 
a. Set DIO 1-8 to “N” (116g), Press EXECUTE. 
b. Set DIO 1-8 to “6” (060), Press EXECUTE. 
c. Set DIO 1-8 to “S” (123g), Press EXECUTE. 


d. Verify that the numeric entry display indicate 
NUM READINGS = 0. 
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5-29. ENAB ROS (E). 
a. Set DIO 1-8 to “E” (105,), Press EXECUTE. 
b. Set DIO 1-8 to “@” (060g ), Press EXECUTE. 
c. Set DIO 1-8 to “S” (1233), Press EXECUTE. 


d. Verify that the numeric entry display indicates 
ENAB RQS = 0. 


5-30. Range (R 1, 2, 3). 


a. Set DIO 1-8 to “R” (122g), Press EXECUTE. 
b. Set DIO 1-8 to “1” (061g), Press EXECUTE. 


c. Verify that the 0.1 V annunciator is illuminated. 


d. Set DIO 1-8 to “R” (1223), Press EXECUTE. 
e. Set Dio 1-8 to “2” (062,), Press EXECUTE. 


f. Verify that the 1.0 V annunciator is illuminated. 


g. Set DIO 1-8 to “R” (1223), Press EXECUTE. 
h. Set DIO 1-8 to “3” (0633), Press EXECUTE. 


i. Verify that the 10 V annunciator is illuminated. 


5-31. Trigger (T1, 2, 3). 


a. Set DIO 1-8 to “T” (1248), Press EXECUTE. 
b. Set DIO 1-8 to “1” (061g), Press EXECUTE. 


c. Verify that the INT annunciator is illuminated. 


d. Set DIO 1-8 to “T” (1248), Press EXECUTE. 
e. Set DIO 1-8 to “2” (0623), Press EXECUTE. 


f. Verify that the EXT annunciator is illuminated. 


. Set DIO 1-8 to “T” (124g), Press EXECUTE. 
h. Set DIO 1-8 to “3” (063), Press EXECUTE. 
HOLD/MAN 


i. Verify that the annunciator is 


illuminated). 


5-32. Format (F 1, 2). 


a. Set DIO 1-8 to “F” (106g), Press EXECUTE. 
b. Set DIO 1-8 to “1” (061g), Press EXECUTE. 


c. Verify that the ASCII annunciator is illuminated. 


d. Set DIO 1-8 to “F” (1063), Press EXECUTE. 
e. Set DIO 1-8 to “2” (062g), Press EXECUTE. 


ae 


Verify that the PACKED annunciator is illuminated. 
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5-33. Message Code Verification. 


a. Press LOCAL key. Program the 3437A keyboard 
as follows: 


DELAY IIIIIID SEC 
NRDGS 9999 

ENAB RQS 7 

RANGE 1V 
TRIGGER EXT 
FORMAT PACKED 


b. Set the 59401A controls as follows: 


REN ON 
CLEAR OFF 
COMP OPE 
TALK/LISTEN TALK 
FAST/SLOW/ 

HALT HALT 
SRQ 0 
EOI 0 
DIO 1-8 “MLA” 


c. Using the 59401A, verify message code operation by 
performing the steps indicated in the following paragraphs. 


5-34. My Listen Address (MLA). 
a. Press EXECUTE. 


b. Verify that the Listen/Remote annunciators are 
illuminated. 


5-35. My Talk Address (MTA). 
a. Set DIO 1-8 to “MTA”, Press EXECUTE. 


b. Verify that the Talk/Remote annunciators are 


illuminated. 
5-36. Device Clear (DCL). 


a. Set DIO 1-8 to “MLA”, Press EXECUTE. 


b. Set DIO 1-8 to “DCL” (024g). Press EXECUTE. 


c. Press LOCAL key. Verify that the 3437A is configur- 


ed to its turn-on state. Refer to Table 3-5. 
5-37. Selected Device Clear (SDC). 


a. Program the 3437A keyboard as follows: 


DELAY 3999999 sec 
NRDGS 9999 

ENAB RQS 7 

RANGE 1V 
TRIGGER EXT 
FORMAT PACKED 


Model 3437A 


b. Set DIO 1-8 to “MLA”. 
c. Press EXECUTE (3437A - Listen/Remote). 


d. Set DIO 1-8 to “SDC” (004,), Press EXECUTE. 


e. Press LOCAL key. Verify that the 3437A is configur- 


ed to its turn-on state. Refer to Table 3-5. 


5-38. Group Execute Trigger (GET). 
a. Set DIO 1-8 to “MLA”, Press EXECUTE. 
b. Set ATN to 0. 
ec. Set DIO 1-8 to “T” :(124..), Press EXECUTE. 
d. Set DIO 1-8 to “2” (062g). 


e. Press EXECUTE (data ready annunciator should not 
be illuminated). 


f. Set DIO 1-8 to “GET” (010s ). 
g. Set AIN to Ll, Press EXECUTE. 
h. Verify that the DATA READY annunciator is illumi- 


nated - indicating that the 3437A has been triggered, and 
has sampled the input voltage. 


5-39. Go To Local (GTL). 
a, Séet DIO 1-8 ta “GTL” (O01,), Press EXECUTE. 
b. Verify that the REMOTE annunciator is not illumi- 


nated, and that the 3437A can be controlled from the 
keyboard. 


5-40. Local Lock-Out (LLO). 
a. Set DIO 1-8 to “MLA”. 
b. Press EXECUTE (3437A - Listen/Remote). 
c. Set DIO 1-8 to “LLO” (021,), Press EXECUTE. 


d. Verify that the 3437A cannot be controlled from the 
keyboard even though the LOCAL key is pressed. 


5-41. Unlisten (UNL). 
a. Set REN to OFF (clears LLO). 


b. Set DIO1—8 to “MLA”’, Press EXECUTE. 


¢. Set DIO 1 to “UNL” (077,), Press EXECUTE. 


d. Verify that the LISTEN annunciator is not illumi- 


nated. 
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5-42. Untalk (UNT). 
a. Set DIO 1-8 to “MTA”. 
b. Press EXECUTE (3437A - Talk). 
c. Set DIO 1-8 to “UNT” (137), Press EXECUTE. 


d. Verify that the TALK annunciator is not illuminated. 


5-43. Interface Clear (IFC). 
a. Set DIO 1-8 to “MLA”. 
b. Press EXECUTE (34374 - Listen/Remote). 
c. Set IFC True. (Press IFC switch.) 


d. Verify that the LISTEN annunciator is not illumi- 
nated. 


5-44. Reading Rate. 
NOTE 


The following adjustment procedure requires 
that the top cover be removed. Be extremely 
careful since lethal voltages are exposed. Be 
especially careful around the line filter and 
fuse holder located in the top left rear corner. 


5-45. Preliminary. 
a. Remove the HP-IB cable from the 3437A. 
NOTE 


An open HP-IB connector simulates an infinite- 
ly fast listener. 


b. Set the HP-IB address select switch to TALK only 
as follows: 


1. With the power cord removed from the instrument 
remove the top cover (fastener located at rear of 
top cover). 


2. Remove the 3 screws that fasten the left side of 
the logic board to the chassis (the screws are 
located opposite the logic board hinges). 


3. Set the instrument on its right side, and lower the 
logic board to a horizontal position. 


4. Set switch position 6 (HP-IB address switch) to 
open. 


5. Replace the 3 screws that fasten the logic board to 
the chassis (HP-IB cable tucked between the power 
transformer and rear panel). 
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6. Replace the top cover and reconnect the power 
cord. 


5-46. ASCII. 


a. Program the 3437A keyboard as follows: 


DELAY 277.8 Us 
NRDGS 9999 
TRIGGER HOLD/MAN 
FORMAT ASCII 


b. Press the HOLD/MAN key. 


1. Initiates a burst of readings (9999) at a rate of 
3600 readings/second. 


c. Verify that the IGNOR TRIG annunciator is NOT 
illuminated. 


d. Program the 3437A delay to 250 us. 
e. Press the HOLD/MAN key. 


1. Initiates a burst of readings (9999) at a rate of 
4000 readings/second. 


f. Verify that the IGNOR TRIG annunciator is 


illuminated. 


5-47. Packed. 


a. Program the 3437A keyboard as follows: 


DELAY 175.4 us 
NRDGS 9999 
TRIGGER HOLD/MAN 
FORMAT PACKED 


b. Press the HOLD/MAN key. 


1. Initiates a burst of readings (9999) at a rate of 
5700 readings/second. 


c. Verify that the IGNOR TRIG annunciator NOT 
illuminated. 


d. Program the 3437A delay to 150 us. 
e. Press the HOLD/MAN key. 


1. Initiates a burst of readings (9999) at a rate of 
6666 Readings/Second. 


f. Verify that the IGNOR TRIG annunciator is 


illuminated. 


5-48. Turn the 3437A OFF and set the HP-IB address 
switch to its original position. (Refer to Paragraph 5-45). 
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5-49. Data Format. 
5-50. Preliminary. 


a. Connect the equipment as illustrated in Figure 5-11. 
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Figure 5-11. Data Format Test Set-Up. 


b. Program the 3437A keyboard as follows: (Press 
LOCAL key to obtain keyboard control.) 


DELAY .29 Sec 
NRDGS | 
RANGE 1V 
TRIGGER INT 
FORMAT ASCII 


c. Set the 59401A controls as follows: 


REN ON 
CLEAR OFF 
COMP OFF 
TALK/LISTEN TALK 
FAST/SLOW/ 

HALT HALT 
SRO 0 
EOI 0 
DIO 1-8 “MLA” 


d. Adjust the output of the dc source (set to X1) 
for a 3437A volts display of 1.532. 


e. Using the 59401A, program the 3437A to Talk/ 
Remote and the 59401A to listen as follows: 


Press EXECUTE (3437A - Listen/Remote) 
Set DIO 1-8 to “MTA” 

Press EXECUTE (3437A - Talk/Remote) 
Set Talk/Listen to listen. 


5-51. ASCII. 


a. The 3437A is addressed to talk and will handshake a 
ASCII data byte (with the 59401A) each time the 59401A 
EXECUTE key is pressed. (The Ist byte was accepted by 
the 59401A when Talk/Listen was set to listen.) 
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b. Using Table 5-6 and the procedure described in Step 
a, verify the ASCII data format (59401A display). 


Table 5-6. ASCII Data Format. 


ASCII Octal 
Byte Character Code 


1 053 
061 
056 
065 
063 
062 
015 

012 & EO! 


CR 
LF & EOI 


5-52. Packed. 


a. Using the 59401A, program the 3437A to Packed 
format, Talk/Remote and the 59401A to listen as follows: 


1. Set Talk/Listen to Talk. 

2. Set DIO 1-8 to “MLA”, Press EXECUTE. 

3. Set ATN to 0. 

4. Set DIO 1-8 to “F” (106g), Press EXECUTE. 

5. Set DIO 1-8 to “2” (0625 ). 

6. Press EXECUTE (3437A - Packed Format). 

7. Set DIO 1-8 to “MTA”, Press EXECUTE. 

8. Set Talk/Listen to Listen. (The 3437A is triggered 
and samples the input voltage. The volts display 
should indicate + 1.532.) 

b. The 3437A is addressed to talk and will handshake a 
packed data byte (with the 59401A) each time the 59401A 
EXECUTE key is pressed. (The Ist byte was accepted by 
the 59401A when Talk/Listen was set to Listen.) 


c. Using Table 5-7 and the procedure described in Step 
b, verify the Packed data format (59401A Display). 


Table 5-7. Packed Data Format. 


Octal Code 


1 365 
2 062 & EOI 


5-53. Service Request Status Byte. 


a. Connect the equipment as illustrated in Figure 5-10. 


b. Program the 3437A keyboard as follows: (Press 
LOCAL key to obtain keyboard control.) 
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DELAY 0 
NRDGS 1 
ENAB RQS 4 (SRQ true when data ready) 


TRIGGER INT 


c. Set the 59401A controls as follows: 


REN ON 
CLEAR OFF 
COMP OFF 
TALK/LISTEN TALK 
FAST/SLOW/ 

HALT HALT 
SRQ 0 
ATN 


1 
DIO 1-8 “SPE” (030; ) 


d. Using the 59401A initiate a serial poll, address the 
3437A to Talk, and handshake the SRQ status byte from 
the 3437A as follows: 

1. Press EXECUTE (initiates a serial poll). 


2. Set Talk/Listen to Listen (54901A reads SRQ 
status byte). 


e. Verify that the S59401A display indicates 164. 
5-54. Binary Program. 


5-55. Preliminary (Cycle 3437A Power). 


a. Connect the equipment as illustrated in Figure 5-10. 


b. Program the 3437A keyboard as follows: (Press 
LOCAL key to obtain keyboard control.) 


DELAY S00 us - 98POD 
NRDGS 1976 

ENAB ROS 4 

RANGE lV 

TRIGGER INT 

FORMAT ASCII 


c. Set the 59401A controls as follows: 


REN ON 
CLEAR OFF 
COMP OFF 
TALK/LISTEN TALK 
FAST/SLOW/ 

HALT HALT 
SRQ 0 
EOI 0 
DIO 1-8 “MLA” 


d. Using the $59401A, program the 3437A to the Binary 
Program mode, address the 3437A to LISTEN and the 
59401A to TALK as follows: 


1. Press EXECUTE (3437A - Listen/Remote). 
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2. Set DIO 1-8 to “B” (102), ATN to 0. 


3. Press EXECUTE (BINARY PRGM annunciator 
should be illuminated). 


4. Set DIO 1-8 to “MTA”, press EXECUTE. 


5. Set Talk/Listen to Listen. 


5-56. Learn. 


a. The 3437A will handshake (onto the HP-IB) a Binary 
Program data byte each time the 59401A EXECUTE key 
is pressed. (The Ist byte was input to the 59401A when 
Talk/Listen was set to Listen.) Using Table 5-8, verify the 
Binary Program byte sequence. The octal code is displayed 
by the 59401A. (The 3437A will terminate the Binary 
Program mode after the 7th byte is written onto the 
HP-IB.) 


Table 5-8. Binary Program Byte Sequence. 


Octal Code 


307 
031 
166 


x00 ! 

000 

120 
000 & EO! 


1(X = don’t care) 


5-57. Program. 
a. Set the 59401A controls as follows: 


TALK/LISTEN TALK 
DIO 1-8 “MLA” 


b. Using the 59401A, program the 3437A to the Binary 
Program mode. 


1. Press EXECUTE (3437A - Listen/Remote). 
2. Set DIO 1-8 to “B” (1023), ATN to O. 


3. Press EXECUTE (Binary Prgm annunciator should 
be illuminated). 


5-58. The 3437A will read (from the 59401A) a data byte 
each time the 59401A EXECUTE key is pressed. Using 
Table 5-8, set the DIO 1-8 switches to the octal codes 
indicated and handshake the 7 bytes (press EXECUTE) into 
the 3437A. (The 3437A terminates the Binary Program 
mode after the 7th byte is read into the 34374.) 
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5-59. Verify that the 3437A is programmed as follows: 
(Press LOCAL to obtain keyboard control.) 


DELAY 500 us 
NRDGS 1976 
ENAB RQS a 
RANGE 1V 
TRIGGER INT 
FORMAT ASCII 


5-60. ADJUSTMENT PROCEDURE. 
WARNING 


The following adjustment procedures require 
that the top cover be removed. Be extremely 
careful when performing these procedures since 
lethal voltages are exposed. Be especially care- 
ful around the line filter and fuse holder locat- 
ed in the top left rear corner of the instrument. 


5-61. Introduction. 


5-62. The adjustment procedure requires no additional test 
equipment and consists of two adjustments that are located 
on the Al analog board. 


a. Offset Adjust. The offset adjust (R67) compensates 
for internal offsets within the analog measurement circui- 
try, and is adjusted for a zero display with the input ter- 
minals shorted. 


b. Attenuator Compensation (10 volt range). The 
attenuator compensation adjustment (C4) adjusts the 
frequency response of the attenuator so that the proper 
response over the specified 10 volt frequency range is 
obtained. 


1. An internal test source (12 V step) and an internal 
test trigger is used to perform the adjustment. 
The test source is connected to the input termin- 
als, and the test trigger is connected to the delay 
logic (Ext Trig input). The 3437A delay is pro- 
grammed for 1 ws, and C4 is adjusted for a zero 
display. 


5-63. Preliminary. 


a. With the power cord removed from the~instrument, 
remove the top cover (fastener located at rear of top 
cover). 


b. Remove the 3 screws that fasten the left side of the 
logic board to the chassis. (The screws are located oppo- 
site the logic board hinges.) 


c. Set the instrument on its right side, and lower the 
logic board to a horizontal position. 


d. Apply power to the instrument. 
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NOTE 


With the logic board extended, the component 
side of the analog board (illustrated on the 
guard enclosure) is accessable and _ provides 
access to adjustments and test points. 


5-64. Adjustments. 
5-65. Offset Adjust: A1 Analog Board. 


a. Program the 3437A keyboard as follows: 


DELAY O1 
NRDGS 9999 
RANGE .1 Volt 
TRIGGER INT 


b. Using a shorted triax connector, ground the analog 
input. (Connect the three ends of the triax test cable 
together.) 


c. Adjust the offset adjust (left-center) for a center-zero 
display. 


1. Set R67 for a 0.001 display. 


2. Rotate R67 CW to a point midway between the 
transition of 0.001 and 0.000 (Note the position 
of R67). 


3. Set R67 for a -0.001 display. 


4. Rotate R67 CCW to a point midway between the 
transition of -0.001 and 0.000 (Note the position 
of R67). 


5. Set R67 midway between the positions noted. 
5-66. 10 Volt Range Compensation: A1 Analog Board. 


a. Connect the internal test source (located on the A2 
logic board) to the analog input terminals, and test trigger 
to the delay logic external trigger input (Figure 5-12). 


ANALOG TEST 
SOURCE ~N\ 


TP6 TP? 


TEST 
TRIGGER 


INPUT 
3437-B- 4774 


Figure 5-12. Analog Test - Source. 
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b. Set the 3437A as follows: 


DELAY l us 
NRDGS l 
RANGE 10 V 
TRIGGER EXT 
NOTE 


The 10 V_ range compensation adjustment 
must be performed with the analog board 
within the guarded enclosure. 


c. Adjust the 10 volt range compensation (bottom 
right) for a center-zero display (adjustment tool removed). 


d. Turn the instrument off and remove the line cord 
and test cable. 


e. Replace the 3 screws that fasten the logic board to 
the chassis (HP-IB cable tucked between the power trans- 
former and rear panel). 


f. Replace the top cover. 
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5-67. SELECT COMPONENTS. 
5-68. Introduction. 


5-69. Select components (components whose values are 
determined by instrument performance) provide a means 
to compensate for the tolerance of manufactured com- 
ponents. The 3437A uses 8 select components (Table 5-9). 


5-70. Select Component Algorithms. 
5-71. A1C3 — Input Attenuator Frequency Compensation. 


a. Remove existing C3. 


b. Configure the 3437A for the 10 volt range compensa- 
tion adjustment (Paragraph 5-66). 


c. Adjust C4 to a position of minimum plate overlap 
(minimum capacitance). 


d. Select C3 according to Table 5-10. 


Table 5-9. 3437A Select Components. 


Select When 
Following 
Component Function 


Changed 


A1C3 Input Attenuator 
Frequency Compensation 


A1R8 Input Attenuator 
Resistance Compensation 


A1R14 A> O3 Offset 


Compensation 
Compensation 
Ag Q3 Gain 
Adjustment 


A1R18 


A1R36 
& Trim Tabs 


A2R211 Sets Outguard Power 


Supply +5 Volt Output 


Sets MPU Substrate 
Bias 


A2R237 


Components Are 


Value | 
Select Procedure 


Probable Error 
Symptoms For 
Incorrect Selected Value 


Field Selected 
(Refer to 5-71) 


Factory Selected 
(R4/Rg Matched Set) 


Factory Selected 
(Q3/R44 Matched Set) 


Factory Selected 
(Q3/R 4g Matched Set) 


Field Selected 
(Refer to 5-72 & 5-74) 


Bandwidth (10 volt range) 
Accuracy (10 volt range) 
Offset 

Offset 


Accuracy (all ranges) 


Field Selected 
(Refer to 5-75) 


Factory Selected 
(MPU/R237 Matched Set) 


Outguard Logic 
Failure 


Outguard Logic 
Failure 


lFactory-selected select components are included with the replacement part (matched set). 


Table 5-10. C3 Select Procedure. 


Volts Display 


<- 00.01 


Procedure 


Error Condition—Check 41C1, 41C2, A1CRo, A1CR3g, A1U4 


- 00.02 thru - 00.68 | Leave C3 an open circuit—Perform the A1R36 & Trim Tabs 


Algorithm (5-72) 


- 00.69 thru - 01.20 | Select C3 as 1.5 pF 
Select C3 as 3.9 pF 


- 01.21 thru - 01.91 
=>- 01.92 


Error Condition—Check 41C1, 41C9, A1CR9, A1CR3g, 41U, 
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é. Table 3-11 
part numbers. 


shows C3 values and corresponding 


Table 5-11. C3 Values. 


-hp- Part Number 


5-72. A1R36 and Trim Tabs — A2Q3 Gain Adjustment. 
5-73. Trim Tabs — A203 Gain Adjustment. 


a. Remove R36 and R1 Trim Tabs (Figure 5-13). 


TRIM TABS 
(3ea.) 


ka 
: 
| 


Figure 5-13. R36 and R1 Trim Tabs Location. 


b. Trim Tab characteristics. 


Table 5-12. Trim Tab Weighting. 


— 
Ww 
Cc. 
to 
* 
ee 
: 


Hit x CO OS 
a-s- OO -=-00 
OA Oo so = 6 
NOOR WN -O 


= Short 
= Open 
N #=J, +Jq + J3 

J, = Jumper between R, Pins 13 & 14 
J, = Jumper between R,; Pins 14 & 15 
= Jumper between R, Pins 15 & 16 


c. Program the 3437A keyboard as follows: 


EN gape es PO ee ee ee 2 
IWEDGIS: 4 «icone 6s ence xt eS See ] 
RANGE. s wien ins a eee bees wees LV 
TRIGGER « «0% 64 st aes yp ow 4 wwe » INT 
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d. Apply 1 mV + 100 uwV to the input connector. 


e. Adjust the offset adjust (A2R67) for a display 
midway between the transition of 0.000 and 0.001. 


f. Apply + 1.000 V + 100 wV to the input connector. 


g. Find the smallest N for which the volts display 
indicates < 0.992 (Refer to Step b). 


h. Apply a jumper across R36. If out of 10 readings, 
none are < 1.000, then N is correct. If not, decrease N by 
dl. 


i. Install the Trim Tabs corresponding to N. 
5-74. R36 — A103 Gain Adjustment. 

a. Open R36 — Determine the input voltage required to 
cause the volts display to indicate between the transition of 


1.000 and 1.001. Note voltage as V,. 


b. Apply a jumper across R36 — Repeat the procedure 
as outlined in Step a. Note voltage as V>. 


c. Measure and record the value of R35 (typical value is 
54 K). 


d. Calculate: 


V,-.001V 
V, -.001 V 


1. GR= ~1.02 Gain Ratio 


2. Rey =(GR- 1) R35 Thevenin Resistance 


1V 


— Shunt Trim 
V,-1.001 V 


Required 


3. Ry = Ry, 


4. Ry = Ry - R35 Trim Required 


e. If Ry 210.0 K, select R36 as the nearest 1% value to 
Ry. 


f. Otherwise, Calculate: 


R 
i. Ge’ = 13 
R35’ + Ry 
Where RryH’ =0.91K 
R35’ =53.6K 
2. GR” = 10x largest in(10* GR’ +.5) 
' 
a. ‘= _ Bre 
X (ee ; 1) 


g. Select R36 as the closest 1% value to Ry’ . 
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5-75. A2R211 — Outguard Power Supply +5 Volt Output. 
a. Remove A2R211 from outguard power supply. 


b. Measure and record the +5 volt output (A2U107 - 8 
and 16). 


c. If the +5 volt output is < 4.79 volts or > 5.44 volts, 
the power supply has failed (Refer to the Service Guide 
Flowchart). 


d. Refer to Table 5-13 to determine the value of 
AZR211. 


Table 5-13. A2R211 Values. 


+5 Volt Output R211 -hp- Part Number 


< 4.816 V Open Circuit 


4.832 
4.864 
4.896 
4.928 
4.960 
4.992 
5.024 
5.056 
5.088 
5.120 
5,152 
5.184 
9.216 
5.248 
5.280 
5,312 
5.344 


Hee He OR Od 


bs 


.016 V 
.016 V 
.016 V 
016 V 
.016 V 
.016 V 
.016 V 
.016 V 
.016 V 
.016 V 
.016 V 
.016 V 
.016 V 
.016 V 
.016 V 
.016 V 
016 V 
5.376 +. 


O16 V 


> 5.392 V 


1MQ2, 5% 
549 K, 1% 
365 K, 1% 
274K, 1% 
215K, 1% 
182 K, 1% 
154 K, 1% 
137 K, 1% 
121K, 1% 
110 K, 1% 
100 K, 1% 
90.9 K, 1% 
84.5 K, 1% 
78.7 K, 1% 
73.2 K, 1% 
68.1 K, 1% 
63.4 K, 1% 
60.4 K, 1% 
57.6 K, 1% 


0683-1055 
0698-6084 
0757-0478 
0757-0475 
0698-3454 
0757-0471 
0698-4521 
0698-4518 
0757-0467 
0757-0466 
0757-0465 
0757-0464 
0698-5410 
0698-4508 
0698-4506 
0757-0461 
0698-3280 
0698-3572 
0698-4500 


5-76. FRONT PANEL 
PROCEDURES. 


REMOVAL/REPLACEMENT 


5-77. Introduction. 


5-78. The front panel removal/replacement procedures are 
organized as follows: 


a. Display PC Board (03437-66503) - Removal/ 
replacement procedure. 


b. Switch (5060-9436) - Removal/replacement proce- 
dure. 


c. Switch LED (1990-0486) - Removal/replacement 
procedure. 


d. Display (1990-0598) - Removal/replacement proce- 
dure. 
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5-79. Display PC Board - Removal/Replacement Procedure. 


a. Remove all cables (including line cord) from instru- 
ment. 


b. Remove top and bottom instrument covers. 
c. Remove plastic trim-strip from top of front casting. 


d. Set line switch to the “ON” position. 


e. Using a small flat-blade screwdriver, separate the line 
switch extender shaft from line switch (Figure 5-14). 


Figure 9-14. Line Switch Extender Shaft Removal. 


f. Remove the 10 screws that fasten the front casting 
to the front panel. 


g. Separate front panel assembly from front casting 


(Figure 5-15). 


CAUTION 


When installing the front panel assembly in the 
front casting, make sure the off-centered 
mounting option on the line switch extender 
shaft is aligned with the line switch, and is 
pointing towards bottom of instrument. 


h. Separate dress panel from Display P.C. Board 
assembly. 


CAUTION 
When reassembling front panel, make sure 


LEDS (soldered to Display P.C. Board 
assembly are aligned with the dress panel. 
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CAUTION 


Switches are not attached to Display P.C. Board © 
assembly, 


c. Remove defective switch. 
d. Remove defective switch key-cap. (It may be neces- 
sary to destroy defective switch in order to remove 


key-cap.) 


e. Install new switch onto the Display PC Board 
assembly. 


f. Replace switch-clamping subpanel. (Install key-cap 
on new switch.) 


g. Perform Step j of the Display PC Board removal/ 
replacement procedure. 


Figure 5-15. Front Panel/Front Casting Separation. 


i. Using a small flat-blade screwdriver, free the Display 
P.C. Board assembly from the instrument by removing the 
38 pin connector from Display P.C. Board assembly 
(Figure 5-16). 


j. To replace the Display PC Board assembly, reverse 
the above procedures, making sure to observe cautions 
noted in Steps f and h. 


NOTE 


Display Board PC assembly replacement 
(03437-66503), does not include display, 
display filter, front panel switches, line switch 
extender shaft, or plastic key caps. 


5-80. Switch—Removal/Replacement Procedure. 


~_~—_ -- 


Figure 5-16. Display Connector Removal. 
a. Perform Steps a through j of the Display P.C. Board 
assembly removal/replacement procedure. 


5-81. Switch LED—Removal/Replacement Procedure. 
b. Remove the 9 screws that fasten switch-clamping & 
subpanel to Display P.C. Board assembly. Remove switch- a. Perform steps a through i of the Display P.C. Board 
clamping subpanel (Figure 5-17). assembly removal/replacement procedures. 
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Figure 5-17. Switch-Clamping Subpanel Removal. 


b. Remove the 9 screws that fasten switch-clamping 
subpanel to Display P.C. Board assembly. Remove switch 
clamping subpanel (Figure 5-17). 


c. Remove switches. 


d. Desolder defective LED. 


e. To insure that the newly installed LED will not rub 
against the switch plunger (when switch is pressed), a 
soldering guide is required. Fabricate a soldering guide from 
a piece of 0.125” I.D. thin walled plastic tubing 3/16” in 
length. (If tubing is not available, a 3/16” strip of paper 
rolled to obtain an approximate I.D. of 0.125” is satis- 
factory.) 


f. Insert tubing (or rolled paper) into bottom of defec- 
tive LED’s switch plunger (Figure 5-18). 


Figure 5-18. Tubing Insertion Into Switch Plunger. 
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g. Insert new LED into bottom of switch plunger 
containing tubing (Figure 5-19). 


Figure 5-19. LED Insertion Into Switch Plunger. 


h. Rotate LED (in bottom of switch plunger) so that 
the shortest lead will pass through the Display P.C. Board 
assembly mounting hole that is identified with a dot 
(Figure 5-20). 


Figure 5-20. Display P.C. Board Assembly Switch/LED 
Installation. 


i. Install switch and LED combination onto the Display 
PC Board assembly (Figure 5-20). 


j. Grasp LED leads (back side of Display P.C. Board 


assembly) and pull LED flush against front side of Display 
P.C. Board assembly (Figure 5-21). 
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k. Solder LED to Display P.C. Board assembly. 
CAUTION 


Press switch against front surface of Display 
P.C. Board assembly while soldering LED. Do 
not melt plastic legs or allow solder flux to get 
into switch. 


1. Remove switch. 


m. Remove tubing (or rolled paper) from switch 
plunger. 


n. Deflux Display PC Board assembly. 
NOTE 


Do not allow Display (1990-0589) to come in 
contact with either water or solvents. 


o. Place switch over LED and operate several times to 
insure switch plunger does not rub against LED, and that 
the light-pipe in key-cap does not contact LED before 
switch plunger bottoms. 


CAUTION 


If the results of Step o are not satisfactory, 
repeat the LED installation procedure. 


p. Install switch (over new LED) onto Display P.C. 
Board assembly. (Install remaining switches.) 


q. Replace switch clamping subpanel. 


Figure 5-21. Display P.C. Board Switch/LED Alignment. 
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r. Perform Step j of the Display PC Board removal/ 
replacement procedure. 


5-82. Display—Removal/Replacement Procedures. 


a. Perform Steps a through i of the Display PC Board 
assembly removal/replacement procedure. 


b. Remove the three mounting screws (and associated 
hardware) that fastens the Display to the Display Board PC 
assembly. 


c. Lift Display off connector contacts by raising left 
side of display (Figure 5-22). 


Figure 5-22. Display Removal. 


d. To replace Display, reverse the above procedure. 


e. Perform Step j of the Display Board PC assembly 
removal/replacement procedure. 


5-83. TROUBLESHOOTING PROCEDURES. 


5-84. Analog/Power Supply Circuits. 


5-85. Conventional techniques (voltage and waveform 
analysis) are used to troubleshoot the analog and power 
supply circuits. Detailed procedures are outlined in the 
Service-Guide Flowchart (Figure 5-24). 


5-86. Logic Circuits. 


5-87. Troubleshooting microprocessor—based logic requires 
a technique that differs from that used to troubleshoot 
conventional—based logic circuits. 
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5-88. During normal instrument operation, the 3437A 
microprocessor accesses and executes program instructions 
contained in external memory. The normal sequence of 
program instruction is disrupted when the microprocessor 
is forced into a program subroutine or (because of an 
interrupt request) is forced to jump to a interrupt - request 
service subroutine. 


5-89. Executing nonsequential program instructions 
(typical event), causes changing data patterns to be present 
within the logic circuitry. To overcome this situation, a 
unique method (developed by Hewlett-Packard) is used to 
troubleshoot the 3437A microprocessor based logic 
circuits. The method is referred to as Data Stream Analysis 
(DSA). 


5-90. The Data Stream Analysis technique forces the 
microprocessor to continuously execute test routines. 
This results in continuous repetitive data patterns to be 
present at data nodes throughout the logic section. 


5-91. A logic tracer (used to probe the logic circuit data 
nodes) identifies the repetitive data patterns by generating 
a signature (4 digit alpha - numeric code) characterizing the 
accumulative data pattern occuring over a specific period 
of time. 


5-92. The test signatures obtained are then compared to 
reference signatures (signatures generated by an instrument 
that is known to be in proper working order). Correspond- 
ing signatures (test & reference) imply that the section of 
the logic circuit that is exercised by the test routine, is 
functioning properly. If corresponding signatures are not 
obtained, then that particular section of the logic circuit 
is not functioning properly, and service procedures outlined 
in the troubleshooting flowcharts are followed. 


5-93. To force the microprocessor to execute test routines 
(generation of continuous repetitive data patterns) a test 
ROM is used. The test ROM contains 8 test routines that 
exercises various sections of the logic circuitry. An addi- 
tional test (one that does not require the test ROM) is also 
provided, resulting in a total of 9 separate tests available as 
an aid in troubleshooting the Logic/Display circuitry. The 
following paragraphs describe these tests. 


NOTE 


Since the 3437A uses more than 2000 (of the 
possible 2048) words of program instruction 
for normal instrument operation, an additional 
ROM (512 words) is required to implement the 
DSA technique. When troubleshooting the logic 
circuits, the program control ROM that is 
socket mounted is replaced with the DSA test 
ROM. 


® 5-94. Program Control ROM. The program control ROM 


test provides a method of verifying the contents of the 
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program control memory (U41 - U44). The bi-directional 
buffers (U28 - U31) are removed, causing the contents of 
the program control memory to be sequentially written 
onto the data and instruction bus. 


NOTE 


Removing the bi-directional buffers forces the 
MPU data lines high, allowing the MPU program 
counter to continuously cycle between 0-2047. 


5-95. The entire 2048 words (bytes) of instruction can be 
verified by the D@ - D7 signature set. If the signatures are 
not correct, the logic tracer is configured to monitor the 
data and instruction bus for the period of time that a 
specific ROM is enabled, allowing the defective ROM to 
be identified. A defective MPU (program counter capabil- 
ity) can also be identifed by monitoring the program 
address bus (PAO - PA10) signature set (program control 
ROM inputs). 


5-96. DSA ROM. The DSA ROM test provides a method 
of verifying the contents of the DSA test ROM. The test is 
performed in a similar manner as described in the program 
control ROM test, with the exception that the DSA test 
ROM is substituted in place of the program control ROM 
(U41) causing the Contents of the DSA test ROM (512 
instructions) to be written onto the data and instruction 
bus during program counter steps 0-511. 


5-97. MPU and MPU “Write” Interface Logic. The MPU 
and MPU—write—interface logic test provides a method of 
verifying that the MPU internal circuitry and the MPU write 
capability, as well as the logic devices that the MPU writes 
into, are functioning properly. The test routine exercises 
the MPU internal circuitry, then forces the MPU to write 
all possible data combinations into each logic device con- 
trolled by the device - select - write logic. 


5-98. Scan Address. The scan address test provides a 
method of verifying proper operation of the scan counter, 
digit and annunciator memories, and display logic circuits. 
Data is written into the digit and annunciator memories, 
then the MPU is forced into a non read/write mode so that 
the contents of the digit and annunciator memories are 
scanned and written onto the annunciator and digit data 
bus, allowing signatures to be verified throughout the 
display and display control logic circuits. 


5-99. MPU and MPU “Read” Interface Logic. The MPU 
and MPU—read—interface logic test provides a method of 
verifying that the MPU read capability as well as the logic 
devices that the MPU reads from, are functioning properly. 
The MPU writes into each logic device (that has read capa- 
bility), then reads back the same data. Since this test 
depends upon the proper operation of the MPU and MPU 
write interface logic, as well as the digit and annunciator 
memories, the DSA tests previously described must be 
completed prior to performing this test. 
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5-100. HP—IB Interrupt Encode Logic. The HP—IB inter- 
rupt encode logic test provides a method of verifying 
proper operation of the HP—IB interrupt encode logic. An 
HP—IB test connector is used so that the talk—interface 
logic functions as a data—source for the listen interface 
logic. The test routine provides stimulus for each logic 
device within the interrupt encode logic. 


5-101. Delay Logic. The delay logic test provides a means 
of verifying proper operation of the delay logic circuitry 
(with the exception of the analog interpolator). The test 
routine provides stimulus for each logic device in the delay 
logic circuitry. 


5-102. Delay Logic Downcounters. The delay logic down- 
counter test provides a method of verifying proper opera- 
tion of the downcounter chain (U105—U112). The down- 
counters are preset to binary 9 (1001), then are forced to 
count towards zero. When each downcounter underflows, it 
presets itself, resulting in a continuous 9—O0 downcount 
sequence. 


5-103. Analog/Logic Interface. The analog/logic interface 
test provides a method of generating the logic control 
signals (range bits and successive approximation register 
clock) used to interface the analog and logic circuits. This 
test is intended to be used primarily as an analog circuit 
troubleshooting tool. 


5-104. Annunciator and Digit Display Verification. The 
annunciator and digit display verification test provides a 
method of verifying proper operation of the annunciator 
and digit displays. All annunciators are illuminated, and the 
alpha symbols “—”’ and “‘.”’, as well as the integers “Q—9” 
are displayed by the digit display. Signatures are not 
required for this test. 


5-105. Service—Guide—Flowchart. 


5-106. The service guide flowchart (Figure 5-24) illustrates 
the sequence of events that should be performed whenever 
the 3437A requires service. 


5-107. Cabling Diagram. 
5-108. Figure 5-23 illustrates the 3437A interconnecting 


cables. (The 3437A interconnecting cables are referred to 
in the troubleshooting flowcharts.) 


5-109. TROUBLESHOOTING GUIDES. 

5-110. Introduction. 

5-111. The following paragraphs describe 3437A trouble- 
shooting techniques along with illustrating a specific 


troubleshooting example. 


5-112. Troubleshooting Techniques. 


5-113. Input Amplifier (A103) Network. Preliminary. 


a. Remove Q6 drain from the HI - Z node and connect 
it (Q6 drain) to TP15 (+9 volts). 
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b. Change R14 to 50 kQ. (IfCll = 6.8 wF, remove from 
circuit.) 


c. Connect the junction of C11/R14 to the HI - Z node. 
d. Ground Q3 A/B gates. 


5-114. Measure the currents through R14 and R19 (they 
Should be equal). If IRy4 # IRj1g9, then a HI—Z node com- 
ponent is functioning either as a current source (IRjq < 
IR;g) or as a current sink (IR14 > IRjg). IR14 = 409 yA. 


5-115. Measure the currents through R17 and R21 (they 
should be equal and the sum should = IRjg). If IR,7 # 
IRz1, then a stage imbalance exists. (IR;7 = 205 pA). 
5-116. Measure the voltages across Ryq and Rjs5 (they 


should be equal). If VR174 # VRj15, then the current mirror 
network is defective (VR14 = 17.8 V). 


5-117. Reconfigure the input amplifier to its original state 
(refer to Paragraph 5-113). 


5-118. Program the 3437A keyboard as follows: 

.1 volt 
5-119. Apply a 200 mV p—p (1 kHz) voltage to the input 
connector. 


5-120. View the waveform at the HI—Z node. The wave— 
form amplitude should be = 4 volts peak—to—peak. 


5-121. View the waveform at TP2 (S/H Input). The wave- 
form amplitude should be the same as in 5-120. 


5-122. Analog-to-Digital Converter. Program the 3437A 
keyboard as follows: 


Pe ay gy ey cir eee ee ee ae 001 
Be a nse Wain eee eee eee ean 9999 
[Sig | S65 (os ean ee 1 volt 
TRIGGER 5 x os bok ws & EA eS ee eee INT 


5-123. Connect TP8 to TP18. (Forces a ‘“—”’ overload 
condition, causing the successive approximation registers to 
continually set and clear the QO—Q13 output stages.) 


5-124. The performance of the successive approximation 
registers, converter switches, and the weighted resistor array 
can be verified by monitoring corresponding outputs of 
U17—U18, U14—U16, and R58 (1). 


5-125. DSA Tests. 


5-126. The DSA tests can be abbreviated by verifying only 
those signatures pertaining to the instrument problem. If a 
delay—related problem exists, the signatures verifying the 
HP—IB “write” capability (DSA test E—1) do not corres- 
pond to the problem, therefore, do not need to be verified. 
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Figure 5-23. 3437A Cabling Diagram. 
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Section V 


(Clock) 


(D/A Converter Output) 


(D/A Switch Output) 


(Successive Approximation 
Register Output) 


5-127. The annunciator and digit display verification 
(DSA test E—8) can be performed in lieu of checking the 
outguard clocks (10 MHz and Scan) and power supply 
voltages. A successful test E—8 verifies these networks to 
be functioning properly. 


5-128. The annunciator and digit display verification test 
can also be performed in lieu of the Scan address/display 
control test (DSA test E—2). A successful test E—8 verifies 
that those components checked in test E—2 are functioning 


properly. 
5-129. General. 


5-130. If the volts display indicates between a 1200—1600 
count offset (10 volt range), and the Inguard power supply 
voltages are correct, the probable defect is AlR58. 


5-131. If the “1” or “O” LED is illuminated and the volts 
display indicates 9999, the probable defect is opto—isolator 
A1U19. 


5-132. If the 3437A does not turn on properly (keyboard 
not active, irregular display, etc.), a probable cause could be 
that the MPU switched +12 volts is not being applied in the 
proper sequence. To verify the switching sequence (illus- 
trated in Figure 4-29) temporarily ground pin 40 of the 
microprocessor. If the 3437A begins to function properly, 
the probable defect is U201 of the outguard power supply. 


5-133. Analog Circuit Troubleshooting Example. 


5-134. Problem. A1U17 pins 8 and 16 shorted together. 


5-135. Solution. The Service Guide flowchart indicates 
that the problem is most likely to be in the Analog mea- 
surement circuitry, and directs the user to verify the In- 
guard power supply voltages. The resulting power supply 
voltages are shown below: 


Test Point Test Point | Voltage 


Voltage 
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5-136. Since the Inguard power supply voltages are incor- 
rect, the user is directed to troubleshooting Flowchart C 
(Inguard Power and Reference Supplies). 


5-137. Troubleshooting Flowchart C (all answers correct) 
directs the user to troubleshooting Flowchart C—1 (contin- 
uation of C). 


5-138. Troubleshooting Flowchart C—1 identifies the 
problem to be excessive sink current existing at the Analog 
ground node, causing that node to be too negative. The user 
is directed to the Analog Ground diagram (P/O Inguard 
Power Supplies Troubleshooting Flowchart C—1) to identi- 
fy the defective component(s). 


5-139. Refer to the Analog ground circuit diagram (Table 
5-14) for the following discussion. 


5-140. Treating the Analog ground node like the “hub” of 
a wheel, and the test nodes as “spokes”, meter each 
“spoke” (prior to its branch point) to determine which 
“spoke” contains an abnormally high current. 


5-141. When the test node (carrying the highest current) is 
identified that node is metered (at each branching point) to 
identify the defective component(s). The test node voltages 
are shown below: 


Test Node | Voltage (uV) Test Node | Voltage (uV) 

5 0 

9 +5 

14 0 

10 -2 

12 - 591 

19 +2 

22 -4 

23 0 

25 +41 


5-142. Since the path between node 34 and analog ground 
appears to contain the highest current (@ 591 wV) the 
branches from node 34 are metered to determine which 
component is functioning as a current sink. The test-node 
voltages are shown below: 


Test Node Voltage (uV) 
58 - 1094 
57 - 1094 
59 - 1153 
60 - 1219 
62 - 1519 
63 - 1528 
64 - 1585 


5-143. According to the test node voltages, node 64 is the 
node that is functioning as a current sink. The node is 
inspected (shorts, solder splash, etc.) and found to be satis- 
factory. 


5-144. The corresponding test node component (A1U17) 
is replaced, restoring the instrument to normal operation. 
To complete the service procedure, the user should verify 
the analog and logic performance tests as outlined in the 
Service Guide flowchart. 


PROBLEM DEFINITION 
ANALOG/LOGIC. PROBLEM IS MOST 


LIKELY TO BE IN THE 
ANALOG MEASURE- 
MENT CIRCUITRY. 


5 Ye 4 3 
TP20 @ -25V x 2 | PROBLEM IS MOST 


TPIS @ -20V 


. CORRECT TURN—ON 
STATE? 
2. KEYBOARD ACTIVE? 


LIKELY TO BE IN THE 
LOGIC/DISPLAY CIR- 


CUITRY 3. REMOVE W5 (ANA— YES (WITH EXCEPTION TO 
LOG/LOGIC INTER-— DELAY OR HP-IB LOGIC 
FACE CABLE PROBLEMS) 
DISPLAY = - 9999? 
4. SHORT PINS 3 & 4 
(VERIFY | OUTGUARD (5) - (VERIFY INGUARD 
acai 7 SHPELY YORT— DISPLAY = 9999? POWER SUPPLY VOLT-— 
°° AGES) 
NOTES MEASURE THE FOL— (2) MEASURE THE FOL-— 
} LOWING | OUTGUARD LOWING INGUARD 
0 200 300 1. THE ANNUNCIATOR AND DIGIT DISPLAY VERIFICATION POWER SUPPLY VOLT— POWER SUPPLY VOLT— 
TIME (nS) ————> (DSA TEST-8) CAN BE PERFORMED IN LIEU OF CHECKING AGES, VERIFY STATED AGES, VERIFY STATED 
THE OUTGUARD CLOCKS (10 MHZ AND SCAN) AND POWER LIMITS LIMITS 
SUPPLY VOLTAGES. A SUCCESSFUL TEST E-8 VERIFIES MPU(40) +12 V 4.5 TP13.-#36.0 V1.3 THIF - 149 Vi4A 
THESE NETWORKS TO BE FUNCTIONING PROPERLY. pple ont ‘ S : as TP14. 4206 Vt5 TPI8-143V 4.3 
WALATE S AMnED ON MPU TP15 «649.3 Vt.3 TPI9_ -204V 4.4 
TPI16 = -4.0V+.6 TP20- -25.2V+#.5 


2. REFER TO TROUBLESHOOTING GUIDES PARAGRAPH 
5-136. 


VERIFY PROPER OPER— 
ATION OF OUTGUARD 


YES 10 MHz, 3.3 MHz & 
SCAN CLOCKS | YES 


ARE THE ABOVE 
VOLTAGES CORRECT? 


ARE THE ABOVE 
VOLTAGES CORRECT? 


10) 700 1400 
TIME tims) ———— 


IF THE VOLTS DISPLAY IN— 
DICATES 9999, REFER TO 
3437-84777 ANALOG TROUBLESHOOTING 

FLOWCHART D 


REFER TO THE OUT- 10 MHZ—IS THE WAVEFORM 


GUARD POWER SUP- AT TP4 THE SAME AS 1 REFER TO THE 


INGUARD POWER & 
REFERENCE SUP— 


PLY TROUBLESHOOT- YES 


ING FLOWCHART. ANALOG PERFOR- 


MANCE TESTS OK? 


ANALOG BOARD COMPONENT PIN-OUT 


PLIES TROUBLE— 
SHOOTING FLOW— 
CHART 


3.3 MHZ—IS THE WAVEFORM 


AT TP10 THE SAME “Say 


SCAN CLOCK-—IS THE WAVE— 
FORM AT TP9 THE SAME AS 


(PARAGRAPH 5-5) 


PERFORM ADJUST- 
MENT PROCEDURES. 


(PARAGRAPH 5-60) 


REPAIR USING CON— 
VENTIONAL VOLTAGE 


& WAVEFORM ANALY— 
SIS TECHNIQUES 


ANALOG PERFOR- 
MANCE TESTS OK? 


Fe 3033MHz 

“TPIQ CLOCK 

Sad coin: REFER TO THE ANA— 
LOG TROUBLESHOOT— DD 


ING PROCEDURES 
FLOWCHART. 


LOGIC PERFORMANCE YES 


TEST OK? 


(PARAGRAPH 5-23) bial 


REFER TO THE OUT- 
GUARD LOGIC TROU— 


BLESHOOTING FLOW- SERVICE COMPLETE. 


CHART. 


3437-B-4781 


3437 -C- 4783 


LOGIC BOARD COMPONENT PIN-OUT 


Figure 5-24. 3437A Service Guide Flowchart. 
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i eh. Fe = CONTINUED FROM TROUBLESHOOTING FLOWCHART A 
| * ts ; i 
CR204 - —CR20t- = NgFEY 
Sn om | —— @ 
ical co eee 1. THE ANNUNCIATOR AND DIGIT DISPLAY VERIFICATION 


(DSA TEST-8) CAN BE PERFORMED IN LIEU OF CHECKING 
THE OUTGUARD CLOCKS (10 MHZ AND SCAN) AND POWER 
SUPPLY VOLTAGES. A SUCCESSFUL TEST E-8 VERIFIES 
THESE NETWORKS TO BE FUNCTIONING PROPERLY 


IS THE +12 VOLT (UNSWITCHED) OUT — YES 
2, TO CHECK A COMPONENT OR NETWORK IMPLIES A PUT OK (U201B) 
THOROUGH VISUAL INSPECTION; VERIFICATION OF COM 
PONENT OPERATION, AND IN THE CASE OF A NETWORK, 
VERIFICATION OF SUPPLY VOLTAGES. 
IS THE VOLTAGE ACROSS c204 16 V \ YES | inspect THE +12 VOLT NODE FOR 
£:3°V IMPROPER LOAD AND/OR REPLACE U201 YES 
IS THE +5 V OUTPUT OK (TP12) 
IS THE VOLTAGE ACROSS C1 6 V + YES YES IS THE SWITCHED + 12 VOLT OUTPUT 
(CHASSIS MOUNTED FIGURE 7-6) OK MPU (40) CHECK U202 CONTROL VOLTAGES 
NOTE 
CHECK TRANSFORMER/DIODE BRIDGE =e = 3 SHOULD BE POSITIVE IN 
ees sieannctrentenetie NETWORK O U202 (4) 
3437-B-4589 
YES IS THE VOLTAGE AT TP14 VERIFY THE — 6 VOLT AND — 3 VOLT 
+49V 411 (CHECK U202 REFERENCE) OUTPUTS (CR212 AND MPU-38) 
LOGIC BOARD COMPONENT LOCATOR 
i IS THE VOLTAGE BETWEEN YES 
(CHECK + 5 VOLT CONTROL INPUT) U202 (4 & 5) 200 mV + 100 mV THE SWITCHED + 12 VOLT CONTROL 
| INPUTS ARE OK. U202 SHOULD BE 
_ * s THE + 5 V auto wa euRnee SWITCHED ON. CHECK IF THE SWITCHED 
eet} IS THE VOLTAGE AT U202 (6) + 7.15 V YES + 12 VOLT SUPPLY IS IN CURRENT 
+ 35V LIMIT. 


IS THE OVERCURRENT PROTECTION 
YES NETWORK FUNCTIONING PROPERLY 
IS THE + 5 V OUTPUT IN OVER VOLT- (VERIFY L201 IS NOT SHORTED) YES 


IS THE VOLTAGE ACROSS L201 > 50 mV 


IS THE VOLTAGE AT U202 


(5) + 4.8 


Bet 88 ES AGE PROTECTION + 100 mV (CHECK + 5 VOLT REFERENCE INPUT) 
: CHECK RESISTIVE DIVIDER NETWORK, 
TUE OTCURAENET VERIFY CORRECT U202 SUPPLY VOLT- CHECK RESISTIVE DIVIDER NETWORK 
OVERCURREN AGES KNDIOR REPLACE U209 BETWEEN U202 (6) AND TP14 
YES : YES 
CHECK U203B CONTROL VOLTAGES IS THE VOLTAGE AT TP15 >5V IS THE VOLTAGE AT TP13 >5 CHECK INPUTS TO OVERCURRENT PRO- CHECK THE RESISTIVE DIVIDER NET- 
TECTION NETWORK WORK BETWEEN U202 (5) AND TP12 
NOTE 
Pr pig : 
TPIS = * SV REF. U203 (5) SHOULD BE POSITIVE IN RE- YES IS THE VOLTAGE AT U202 (4) + 48 YES 
° pe alee Neri 4 NOTE (CONTROL VOLTAGE ARE OK) = 100 mV IS THE VOLTAGE ACROSS R228 > .6 V 


OVERVOLTAGE 


PROTECTION THE +5 V SUPPLY IS IN CURRENT LIMIT. 


THE OVERCURRENT PROTECTION NET- U203A (3) SHOULD BE POSITIVE IN 
WORK IS FUNCTIONING PROPERLY. RESPECT TO U203A (2) 


CHECK Q1/Q2 R222, AND CONNECTOR 


BETWEEN R222 AND Q2 (CHASSIS 
MOUNTED) 


U203B OUTPUT SHOULD NOT BE > 7 V 


WITH A DIFFERENTIAL INPUT VOLTAGE YES INSPECT THE + 5 VOLT NODE AND/OR YES 
IS THE DIFFERENTIAL INPUT VOLT- IS THE DIFFERENTIAL INPUT VOLTAGE 
OF < 10 mV U203B IS OK. USE A CURRENT TRACER (-hp- 547A) CONTROL INPUTS ARE OK CHECK U202 CHECK THE RESISTIVE DIVIDER NET- VERIFY CORRECT U202 SUPPLY VOLT- THE SWITCHED’ * 12 ¥ SUPPLY 1a th 
EXCESSIVE SOURCE CURRENT EXISTS TO IDENTI THE C ONENT(S) WORK BETWEEN U202 (4 AND 6) AGES AND/OR REPLACE U202 : 
AT THE + 5 VOLT NODE, CAUSING THE DRAWING EXCESSIVE CURRENT FROM PROTECTION NETWORK IS FUNCTION. 
+ 5 VOLT OUTPUT TO BE TOO HIGH THE + 5 VOLT NODE ING PROPERLY. 


INSPECT THE + 12 VOLT NODE AND/OR 
USE A CURRENT TRACER (-hp- 547A) 
TO IDENTIFY THE COMPONENT(S) 
DRAWING EXCESSIVE CURRENT FROM 
3437-D-4788 THE + 12 VOLT NODE 


INSPECT THE + 5 VOLT NODE. CHECK 


VERIFY CORRECT U203 SUPPLY VOLT- 
THE DIVIDER NETWORKS BETWEEN CHECK R229, R233, R235, AND CR208 


CHECK U203 


AGES AND/OR REPLACE U203 


THE + 12 VOLT OUTPUTS AND TP12. 
CHECK Q1/Q2 


3437-B-4781 


LOGIC BOARD COMPONENT PIN-OUT 


Figure 5-25. Outguard Power Supply Troubleshooting Flowchart. 
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ANALOG BOARD COMPONENT LOCATOR 


XFMR 
SECONDARY 


ANALOG BOARD COMPONENT PIN-OUT 
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NOTE 


TO CHECK A COMPONENT OR NETWORK IMPLIES A THOR— 
OUGH VISUAL INSPECTION; VERIFICATION OF COMPONENT 
OPERATION, AND IN THE CASE OF A NETWORK, VERIFICA— 
TION OF SUPPLY VOLTAGES. 


YES 


CHECK +21 VOLT OUT— 
PUT 


YES 


IS THE VOLTAGE AT TP14 
+20.6 V+.5 


CHECK U201, R207 


THE POSITIVE SUPPLY 
VOLTAGES ARE OK— 
CHECK’ THE +59 VOLT 
REFERENCE SUPPLY 


CHECK XMFR PRIMARY 


CIRCUIT 


CHECK +36 VOLT OUT— 


IS THE VOLTAGE AT 
TPIS +26: V 


CONTINUED FROM SERVICE-GUIDE FLOWCHART A 


CHECK +9 VOLT OUT— 
PLT 


YES 


IS THE VOLTAGE AT 
TPI5 49.5 V & 3 


IS THE VOLTAGE 
ACROSS C203 28 V + 3 


IS THE VOLTAGE FROM 
TP13 TO TP15 27 V 
+ 3 


YES 


IS THE VOLTAGE 
ACROSS C202 36 V + 3 


IS Q201 AND/OR Q201 
BIAS SUPPLY OK? 


CHECK U201, CR213 


YES IS Vee OF Q201 BE-— 
| TWEEN + 5V&+ .8V 
YES 

CHECK Q201 & Q201 
BIAS SUPPLY  U201, 
R205, CR212 (Va205 = 

CHECK THE VOLTAGE 11 VOLTS) 

ACROSS THE SENSE 

CHECK XMFR, & DIODE RESISTORS 


BRIDGE NETWORKS 


IS THE VOLTAGE across \ YES 


R201 >300 mV 


THE +9 VOLT OUTPUT 
APPEARS TO BE IN 
CURRENT LIMIT 


CHECK THE VOLTAGE 
ACROSS ZENER DIODE 
CR212 


CHECK Q202, R201/R202 
—VERIFY PROPER +9 
VOLT OUTPUT LOAD 


YES 


IS THE VOLTAGE 
ACROSS CR212 4.2V + .5 


CHECK CR212 


3437-D0-4790 


THE +9 VOLT SUPPLY 
APPEARS TO BE OK— 

CHECK THE +5.9 VOLT Cl 
REFERENCE SUPPLY 


Figure 5-26. Inguard Power Supplies Troubleshooting Flowchart. 
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10 nV 
10 uV 
10 uV 
10 uV 


10 pV 
10 uV 
10 nV 
14 uV 
10 nV 


10 nV 
10 pV 
10 nV 
-40 uV 
-40 pV 


- 58 pV 
- 36 uV 
- 38 uV 
+74 uV 
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Table 5-14. Analog Ground Network. 
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CIRCUIT ‘SIDE 
COMPONENT SIDE 


Node 
Component 


W1 Shield 
CR215 
R1 Pin 16 


NOTE 


ALL VOLTAGES MEASURED WITH THE 3437A IN 
ITS NORMAL TURN-ON STATE, AND WITH THE 
TEST DVM LOW INPUT TERMINAL CONNECTED 
TO THE ANALOG GROUND NODE. 


7 


. 


Typical Node Test Typical 
Voltage Component Node Voltage 
= R57 48 <+10uV 
x * C207 49 <[+t10uV 
St C37 50 + 28 nV 
St Serial Data Cable Shield 51 +26 nV 
<S+ TP8 Shield 52 +25 uv 
St C208 53 <+10uVv 
<4 C27 54 <+10yVv 
<+ PAD 55 <+10uV 
St PAD 56 <+10yV 
S+ PAD 57 <+10uV 
St PAD 58 <+10yVv 
<+ PAD 59 <+10uv 
<+ C31 60 <+10uV 
St C30 61 <+10uV 
St TP3 Shield 62 <+10nV 
St C43 63 <+10nV 
<e" C42 64 <+10uv 
<+% C41 65 <S+10uV 
St U12 Pin 3 66 <+10nV 
St C39 67 <+10yVv 
<+ R58 Pin 5 68 <+10nV 
69 <+10yuV 


C40 
C29 


<+t 
<+t 


Node 
Component 


R46 
C24 
C44 


C23 

TP2 Shield 
C45 

TP10 Shield 
TP11 Shield 


C46 
R101 
U16 Pin 16 
U16 Pin 1 
U18 Pin 16 


U15 Pin 1 
R73 

R74 

U17 Pin 16 
C33 


C36 

TP9 Shield 
U14 Pin 1 

U14 Pin 3 
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NOTES CONTINUED FROM TROUBLESHOOTING FLOWCHART C 


THE -VpRef SUPPLY APPEARS 
TO BE OK. CHECK ANALOG 
GROUND SUPPLY. 


1. TO CHECK A COMPONENT OR NETWORK IMPLIES A 
THOROUGH VISUAL INSPECTION; VERIFICATION OF COM— 
PONENT OPERATION, AND IN THE CASE OF A NETWORK, 
VERIFICATION OF SUPPLY VOLTAGES. 


IS THE VOLTAGE AT 
TP6 = 50 mV MORE 
NEGATIVE THAN THE 
VOLTAGE AT TP18 


YES 


THE -Veer NODE IS 
YES TOO POSITIVE. EXCES— 
SIVE CURRENT IS 


IS THE VOLTAGE AT 
TP7 45.39. V 2.3 


HAS THE U11A COM— 


oie : ee 2, REFER TO TROUBLESHOOTING GUIDES PARAGRAPH CHECK U12 DIFFEREN— BEING SOURCED INTO PU 
“ip 5-136, FOR A SPECIFIC EXAMPLE. TIAL INPUT VOLTAGE THE NODE eee 
IS U11B BIASED OFF AS REACHED? 


IS THE NON-INVERTING 
INPUT TERMINAL OF 
U12 MORE POSITIVE 
THAN THE INVERTING 
INPUT TERMINAL 


IT SHOULD BE? 
YES 


IS THE INVERTING IN— 
PUT TERMINAL OF 
U11B MORE POSITIVE 
THAN THE NON-IN— 
VERTING TERMINAL 


IS. U11B SOURCING 
CURRENT INTO THE YES 
-VReF NODE? 


U12 SHOULD BE SOURC- 
ING CURRENT INTO 
CR19 & R58 


THE REFERENCE 
DIODE (CR19) BIAS 
YES CURRENT IS LOW 

PROBLEM APPEARS TO 
BE EITHER U12 NET— 
WORK OR THE -VrREF 


U11B IS SOURCING 
CURRENT — IT SHOULD 
BE TURNED OFF YES 


IS THE VOLTAGE ACROSS 
R63 <75 mV 


IS THE VOLTAGE 
ACROSS R59 > 3 mV 


U11A SHOULD BE IN ITS 
CHECK U11B, R58 NET-— START - UP MODE, 


AND/OR ANALOG WORK SOURCING CURRENT 

GROUND SUPPLY INTO THE GROUND 

}°) ¢ we oe vars NODE — THE GROUND 
NODE POTENTIAL 

CHECK U12 NETWORK CHECK U11B NETWORK SUPPLY FUNCTIONING SHOULD THEN IN— 

IS THE VOLTAGE YES ETS phar CREASE, ALLOWING 


U11A TO REACH ITS 
COMMON - MODE IN— 
PUT VOLTAGE RANGE 


ACROSS CR19 > 6 V 


IS THE VOLTAGE BE- 
TWEEN R58 (12 & 13) 
OR R58 (9 & 13) > 1.5 
VOLTS 


YES 


IS TRE 
ACROSS R55 = 


VOLTAGE 
71 ¥ 


YES 


3437-B-4708 


ALTHOUGH FEEDBACK 


ANALOG BOARD COMPONENT LOCATOR HAS PROPERLY BIASED 


CHECK C38, R63, R58 U11B, AND une — 
CHECK THE -VpeF PEARS TO BE FUNC— CHECK R55, -25 VOLT 
SUPPLY TIONING PROPERLY, canes! © 


EXCESSIVE SOURCE 
CURRENT EXISTS AT 
THE -Vper NODE, PRE— 
VENTING THE NODE 
FROM DECREASING IN 
POTENTIAL 


CHECK CR19 NETWORK 


THE GROUND NODE IS 
TOO POSITIVE. U11A 
SHOULD NOT BE 
SOURCING CURRENT 
INTO THE GROUND 


YES NODE 


THE GROUND NODE IS 
TOO NEGATIVE. U11A 
SHOULD BE SOURCING 
CURRENT INTO THE 
NODE TO INCREASE 
THE NODE POTENTIAL 


YES 


IS THE VOLTAGE AT 
TP6 - 14.33 V + .3 


IS THE INVERTING IN> 
PUT TERMINAL OF 
U11A MORE POSITIVE 
THAN THE NON-IN— 
VERTING INPUT TER— 


THE INGUARD REFER— 
ENCE SUPPLIES APPEAR 
TO BE OK 


IS U11A SOURCING 
CURRENT INTO THE 
GROUND NODE? 


IS U11A SOURCING 
CURRENT INTO THE 
GROUND NODE? 


CHECK ALL COMPON— 
ENTS CONNECTED TO 


CHECK REMAINING 
POWER SUPPLY VOLT- 


THE -Vper NODE 


AGES IF NOT CORRECT, IS THE VOLTAGE AT YES 
TROUBLESHOOT ASSO~— TP6 LESS NEGATIVE 
, CIATED COMPONENTS THAN SPECIFIED 
¥ YES IS THE VOLTAGE IS THE VOLTAGE 
ACROSS R53 > 60 mV ACROSS R53 > 3 mV 
IS THE VOLTAGE AT TP6 NYE 
THE -VreF NODE IS TOO MORE POSITIVE THAN THE 
NEGATIVE. CHECK THE RE— VOLTAGE AT TP18 
SISTANCE OF U17 (2 AND 8). EXCESSIVE SOURCE 
EXCESSIVE SINK CUR CHECK U11A NETWORK hah gered 
ARE PINS 2 & 8 OF EXISTS AT THE 
TYPICAL VOLTAGE 00 mV YES IS U11B PROPERLY cme ‘ NODE, CAUSING THE 
ACROSS U14A 2 & 8 UTGA WITHIN 3 : ANALOG GROUND 
= OF EACH OTHER BIASED: NODE. CAUSING THE NODE TO BE TOO POS!I— 
IS =50 mV TIVE 
NODE TO BE TOO NEG— 
IS THE NON-INVERTING aenvenan icaeete ATIVE 
CHECK U14 INPUT TERMINAL OF YES IS U11B SOURCING AS PROPERLY BLESED 
U11B MORE POSITIVE CURRENT INTO THE nie AND U14 
THAN THE INVERTING VRe¢ NODE? a 11B 
TERMINAL ee 
EXCESSIVE SINK CUR— EXCESSIVE SOURCE/ 3437-D- 4790 
IS THE | VOLTAGE YES RENT EXISTS AT THE ot. a 
ACROSS R59 > 100 mv - VReF NODE, PRE— 
VENTING THE NODE GROUND NODE. USE 
FROM INCREASING IN THE ANALOG GROUND 
POTENTIAL CIRCUIT DIAGRAM TO 


IDENTIFY THE DEFEC— 
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TIVE COMPONENT(S). 


ENTS CONNECTED TO 
THE - Veer NODE 


CHECK ALL COMPON— 


CHECK U11, R58 NET— 


WORK 


ANALOG BOARD COMPONENT PIN-OUT 
Figure 5-27. Inguard Reference Supplies Troubleshooting 

Flowchart. 
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CONTINUED FROM SERVICE-GUIDE FLOWCHART A 


PROGRAM THE 3437A 


NOTES 
KEYBOARD AS FOLLOWS: 
1. TO SET INPUT LEVEL, PROGRAM NRDGS TO 1. TO VIEW DELAY -001 
NRDGS 9999 


WAVEFORM, PROGRAM NRDGS TO 9999, 
RANGE 1V 


TRIGGER INT 


2. IF THE INSTRUMENT IS TURNED OFF, THE DISPLAY AND 
NRDGS HAVE TO BE REPROGRAMMED (WHEN THE INSTRU— 
MENT IS TURNED ON) IN ORDER TO VIEW THE ILLUSTRAT— 


ED WAVEFORMS. 


3. THE WAVEFORMS ILLUSTRATED HAVE THE SUCCESSIVE 
APPROXIMATION REGISTER CLOCK (TP11) SHOWN TO APPLY +1.532 VOLTS TO 
ILLUSTRATE TIME RELATIONSHIPS. THE INPUT CONNECTOR 


4. TO VIEW THE WAVEFORMS, EXTERNALLY TRIGGER THE 
OSCILLOSCOPE FROM TP9 (2 SB TRIGGER). 


YES REVERSE THE POLARITY OF THE 
INPUT VOLTAGE 


IS THE VOLTAGE AT TP3+2.89V 4 .3V 


YES (PROBLEM APPEARS TO BE IN THE CON- 


IS THE VOLTAGE AT TP3 -2.89 V + 3 V VERTER NETWORK) 


PROGRAM THE 3437A 
KEYBOARD AS FOL— 
LOWS: 
DELAY 200 us 
NRDGS 9999 
RANGE 1V 


ANALOG BOARD COMPONENT PIN-OUT 
TRIGGER INT 


REFER TO THE CON— 
VERTER NETWORK 


TROUBLESHOOTING 
FLOWCHART 


; PROBLEM APPEARS TO 


Q3A/B — GATE vy TP2 — S/H INPUT BE IN THE ATTENUA— 
TOR, INPUT AMPLIFIER, 


NETWORKS 
oe) 
= 
aid 
oO 
> 


IS THE WAVEFORM AT TP2 


THE SAME AS 9 (+ INPUT) 


YES ore pine ily TROUBLESHOOTING 
aa F_LOWCHART 


LIFIER NETWORK 


YES (PROBLEM APPEARS TO BE IN THE 
SAMPLE AND HOLD NETWORK) 


REFER TO THE SAMPLE 
& HOLD NETWORK 
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Figure 5-28. Analog Measurement Circuitry Troubleshooting 
Procedures Flowchart. 
5-35/5-36 


ANALOG BOARD COMPONENT LOCATOR 


ANALOG BOARD COMPONENT PIN-OUT 


U1(6) — TRACK CONTROL CY 


+9.2 


nad Os 
HOLD TRACK 


85 200 
TIME (us) ———>> 


oO 


U1(12) — AUTO ZERO CONTROL yy 


+9.2 


aa 
HOLD TRACK 


85 200 
TIME (us) —— 7 


(oe) 


Q13 COLLECTOR — Q2 INHIBIT VY 


+.54 
D9 
HOLD TRACK 
O 85 200 
TIME (us) ———> 
U9 (3) - AUTO ZERO INPUT y 
+48 


VOLTS -——————=— 


0 85 200 
TIME (us) ————o 


NOTES 


1. TO SET INPUT LEVEL, PROGRAM NRDGS TO 1. TO VIEW 
WAVEFORM, PROGRAM NRDGS TO 9999. 


2. IF THE INSTRUMENT IS TURNED OFF, THE DELAY AND 
NRDGS HAVE TO BE REPROGRAMMED (WHEN THE INSTRU-— 
MENT IS TURNED ON) IN ORDER TO VIEW THE ILLUSTRAT- 
ED WAVEFORMS. 


3. THE MAJORITY OF THE WAVEFORMS ILLUSTRATED 
HAVE THE SUCCESSIVE APPROXIMATION REGISTER CLOCK 
(TP11) SHOWN TO ILLUSTRATE TIME RELATIONSHIPS. 


4. TO VIEW THE WAVEFORMS, EXTERNALLY TRIGGER THE 
OSCILLOSCOPE FROM TP9 (2 SB TRIGGER). 


5. TO CHECK A COMPONENT OR NETWORK IMPLIES A 
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PONENT OPERATION, AND IN THE CASE OF A NETWORK, 
VERIFICATION OF SUPPLY VOLTAGES. 
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PROBLEM APPEARS TO BE _ IN’ THE 
ATTENUATOR/INPUT PROTECTION 


NETWORK 


IS THE VOLTAGE AT TP1 #153 V #.3 V 
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Figure 5-29. Input Attenuator/Auto Zero Network Trouble- 


shooting Flowchart. 
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NOTES 


1. TO CHECK INPUT AMPLIFIER COMPONENTS, REFER TO 
TROUBLESHOOTING GUIDES PARAGRAPH 5-113. 


2. TO CHECK A COMPONENT OR NETWORK IMPLIES A (APPEARS TO BE FEEDBACK PROBLEM IS) THE AMPLITUDE OF THE TRACK (APPEARS TO BE INPUT AMPLIFIER 
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Figure 5-30. Input Amplifier Troubleshooting Flowchart. 
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NOTES 


1. TO SET INPUT LEVEL, PROGRAM NRDGS TO 17. TO VIEW 
WAVEFORM, PROGRAM NRDGS TO 9999. 


2. IF THE INSTRUMENT IS TURNED OFF, THE DELAY AND 
NRDGS HAVE TO BE REPROGRAMMED (WHEN THE INSTRU- 
MENT IS TURNED ON) IN ORDER TO VIEW THE ILLUSTRAT— 
ED WAVEFORMS. 
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NOTES 


1. TO SET INPUT LEVEL, PROGRAM NRDGS TO 1. TO VIEW 
WAVEFORM, PROGRAM NRDGS TO 9999. 


2, IF THE INSTRUMENT IS TURNED OFF, THE DELAY AND 
NRDGS HAVE TO BE REPROGRAMMED (WHEN THE INSTRU— 
MENT IS TURNED ON) IN ORDER TO VIEW THE ILLUSTRAT— 
ED WAVEFORMS. 


3. THE MAJORITY OF THE WAVEFORMS ILLUSTRATED 
HAVE THE SUCCESSIVE APPROXIMATION REGISTER CLOCK 
(TP11) SHOWN TO ILLUSTRATE TIME RELATIONSHIPS. 


4. TO VIEW THE WAVEFORMS, EXTERNALLY TRIGGER THE 
OSCILLOSCOPE FROM TP9 (2 SB TRIGGER). 


5. TO CHECK A COMPONENT OR NETWORK IMPLIES A 
THOROUGH VISUAL INSPECTION; VERIFICATION OF COM— 
PONENT OPERATION, AND IN THE CASE OF A NETWORK, 
VERIFICATION OF SUPPLY VOLTAGES. 


6. TO CHECK CONVERTER COMPONENTS, REFER TO 
TROUBLESHOOTING GUIDES PARAGRAPH 5-123. 
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Figure 5-32. Analog/Digital Converter Network Troubleshooting 
Flowchart. 
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CLOCK REF. +5 V REF. 
SIGNATURE SIGNATURE 
NOTES 


1. Perform the outguard logic troubleshooting tests in the order 
indicated. Service procedures (outlined in the troubleshooting 
flowcharts) are based upon results of previous tests. 


2. Each DSA test is identified by a particular front panel display. 
The following table identifies each DSA test and corresponding 
front panel display. 


DSA Test Digit Display Annunciator Display 


O's 


Talk = ON 
All Others = Low Intensity 


Alternated ’’2’’, “—"’ Data Ready, Invalid Prgm, 
Listen/Talk, Remote, 1.0V, 


Int, Delay, NRDGS Hold/| 


Man, Packed=ON 
All Others = OFF 
Talk & Listen = ON 


All Others = Low Intensity 
ON 
ON 
ON 
ON 
ON 


"Ors 


“A's 
“5s 
“6's 
“tS 


Alternating omg ae “0:9 


3. /f an incorrect signature is obtained, perform the following steps 
prior to replacing a component(s): 


a. Verify that the logic tracer is configured as stated in the 
troubleshooting flowchart. 


b. Verify that the reference signatures are correct. 


c. Verify (if possible) that the front panel display corresponds to 
the DSA test selected. 


d. Perform a thorough visual and mechanical inspection of the 
circuit board signature path (open, short, solder splash, etc). Review 
the circuit diagrams identifying the location of the test signature 
sets (Figures 5-44, 5-45 and 5-46). 


e. Verify that the component(s) have the correct supply volt- 
ages, and that the required device select signatures are correct. 


4. To troubleshoot a stuck-node (stuck implies that a node is held 
“high” or “low” or that two or more lines of a bus are connected 


together): 


a. Perform a thorough visual and mechanical inspection of the 
circuit board (open, short, solder splash etc). 


b. Use an -hp- current tracer -hp- 547A to trace the stuck node 
current. 
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C3) 20 0000 
. 21 0000 
U41 Signature 93 1734 
9 HH8A 24 7A70 
10 AFPF 
1 U75C 
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Figure 5-34. Program Control ROM and DSA ROM Trouble- 


shooting Flowchart. 
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NOTES 


1. Perform the outguard logic troubleshooting tests in the order 
indicated. Service procedures (outlined in the troubleshooting 
flowcharts) are based upon results of previous tests. 


2. Each DSA test is identified by a particular front panel display. 
The following table identifies each DSA test and corresponding 
front panel display. 


7 


“O's 


Talk = ON 
All Others = Low Intensity 
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3. /f an incorrect signature is obtained, perform the following steps 
prior to replacing a component(s): 


a. Verify that the logic tracer is configured as stated in the 
troubleshooting flowchart. 


b. Verify that the reference signatures are correct. 


c. Verify (if possible) that the front panel display corresponds to 
the DSA test selected. 


d. Perform a thorough visual and mechanical inspection of the 
circuit board signature path (open, short, solder splash, etc). Review 
the circuit diagrams identifying the location of the test signature 
sets (Figures 5-44, 5-45 and 5-46). 


e. Verify that the component(s) have the correct supply volt- 
ages, and that the required device select signatures are correct. 


4. To troubleshoot a stuck-node (stuck implies that a node is held 
“high” or “low” or that two or more lines of a bus are connected 


together): 


a. Perform-a thorough visual and mechanical inspection of the 
circuit board (open, short, solder splash etc). 


b. Use an -hp- current tracer -hp- 547A to trace the stuck node 
current, 
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NOTE 


@) 
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1. MPU (U24) 
2. BI-DIRECTIONAL BUF— 
FERS (U28-U31) & BUF— 
FER CONTROL (U23) 
3. ADDRESS SWITCH (S1) & 


Y 
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U23 


DEVICE SELECT (READ) YES 
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OK 
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CORRECT SIGNATURE. RE- 

PLACE CORRESPONDING BI- 

DIRECTIONAL BUFFER 


IF THE DISPLAY IS FUNC- SIGNATURE SET 44 OK 
TIONING PROPERLY THE 
“TALK” ANNUNCIATOR 
SHOULD BE ILLUMINATED 
AND THE DIGIT DISPLAY 


SHOULD INDICATE ALL “O'S. 


REPLACE U6 TROUBLESHOOT STUCK BUS E2 


REFERENCE SIGNATURES OK 


IDENFITY SOURCE OF IN— 
CORRECT SIGNATURE. RE— 
PLACE DEFECTIVE COMPON— 
ENT(S). 


REPLACE U26 


IDENTIFY SOURCE OF IN- 
CORRECT SIGNATURE. RE— 
PLACE CORRESPONDING BI- 
DIRECTIONAL BUFFER 


REPLACE MPU 
SIGNATURE SET 45 OK 


YES 


SIGNATURE SET 30 OK 


IDENTIFY SOURCE OF IN-— 
CORRECT SIGNATURE IN 
SIGNATURE SET 43. REPLACE 
U1 AND/OR U2 


YES 
HP-IB BUS STUCK 


YES 


YES SIGNATURE SET 33 OK 


DEVICE SELECT BUS STUCK 


VES 


SIGNATURE SET 46 OK 


YES TROUBLESHOOT STUCK BUS 


DEVICE SELECT BUS STUCK 


TROUBLESHOOT STUCK BUS 3437-D-4799 


YES 


SIGNATURE SET 31 OK 


YES IDENTIFY SOURCE OF IN- 
CORRECT SIGNATURE IN 
SIGNATURE SET 45. REPLACE 
U1 AND/OR U2 


TROUBLESHOOT STUCK BUS 


YES HP-IB OUTPUT BUS STUCK 


YES YES 


DEVICE SELECT BUS STUCK SIGNATURE SET 32 OK SIGNATURE SET 34 OK 


VERIFY US DEVICE SELECT 


SIGNATURE 
IDENTIFY SOURCE OF IN— IDENTIFY SOURCE OF IN— 
CORRECT SIGNATURE. RE- CORRECT SIGNATURE. RE- 
E U27 REPLACE U25 REPLACE US TROUBLESHOOT STUCK BUS 
TROUBLESHOOT STUCK BUS REPLACE MPU PLACE DEFECTIVE COMPON— REPLACE U2 PLACE DEFECTIVE COMPON- 
ENT(S). ENT(S). Figure 5-35. Microprocessor and Microprocessor “Write” Inter- 


face - Logic Troubleshooting Flowchart. 
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LOGIC BOARD COMPONENT LOCATOR 


CLOCK REF. 
SIGNATURE 


NOTES 


1. Perform the outguard logic troubleshooting tests in the order 
indicated. Service procedures (outlined in the troubleshooting 
flowcharts) are based upon results of previous tests. 


2. Each DSA test is identified by a particular front panel display. 
The following table identifies each DSA test and corresponding 
front panel display. 
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“O's Talk = ON 
All Others = Low Intensity 


Alternated “’2” “*—"’ Data Ready, Invalid Prgm, 


Listen/Talk, Remote, 1.0V, 


Int, Delay, NRDGS Hold/ 
Man, Packed=ON 
All Others = OFF 


Talk & Listen = ON 


“0's 


All Others = Low Intensity 
“A"'s ON 


“aS ON 
“6's ON 
“Ts ON 
Alternating ‘‘—", “*-"’, “0-9” ON 


TEE 53 
+5 V REF. 
SIGNATURE 


3. If an incorrect signature is obtained, perform the following steps 
prior to replacing a component(s): 


a. Verify that the logic tracer is configured as stated in the 
troubleshooting flowchart. 


b. Verify that the reference signatures are correct. 


c. Verify (if possible) that the front panel display corresponds to 
the DSA test selected. 


d. Perform a thorough visual and mechanical inspection of the 
circuit board signature path (open, short, solder splash, etc). Review 
the circuit diagrams identifying the location of the test signature 
sets (Figures 5-44, 5-45 and 5-46). 


e. Verify that the component(s) have the correct supply volt- 
ages, and that the required device select signatures are correct. 


4. To troubleshoot a stuck-node (stuck implies that a node is held 
“high” or “low” or that two or more lines of a bus are connected 


together): 


a. Perform a thorough visual and mechanical inspection of the 
circuit board (open, short, solder splash etc). 


b. Use an -hp- current tracer -hp- 547A to trace the stuck node 
current. 
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3437-D- 4798 AND MICROPROCESSOR E3 
“READ” INTERFACE - LOGIC 
TROUBLESHOOTING FLOW-— 
CHART 


Figure 5-36. Scan Address and Display Control Troubleshooting 
Flowchart. 
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IGNATURE SET 63 0 
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3. GROUND —0000 TIONING PROPERLY, THE CONFIGURE THE ~ LOGIC 
YES “TALK” & “LISTEN” ANNUN— TRACER AS FOLLOWS: IDENTIFY SOURCE OF IN— 
CIATORS SHOULD BE ILLU— START ~L. U3 (1) CORRECT SIGNATURE. RE— 
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oe +5 V REFERENCE SIGNATURE = PFAQ 


CLOCK REF. +5 V REF, 
SIGNATURE SIGNATURE 
INCLUDE THE HP-IB DATA 


REFER TO LOGIC TRACER Y 
~ SIGNATURE SET 64 OK YES INPUT PORT IN THE LOGIC 


CONTROL - INPUTS VERIFI— 


SIGNATURE SET 60 OK 


, vlad CATION TEST. FIGURE 5-44 EE oe SEE SELEL] TRACER START/STOP WIN— 
2 UH4P SIGNATURE DOW 
NOTES 3 C299 
4 AH63 
5 FFOC CONFIGURE THE LOGIC 
6 5CC2 MICROPROCESSOR AND MI-— YES TRACER AS FOLLOWS: 
U25 oe CROPROCESSOR “READ” IN— SIGNATURE SET 61 OK 
1. Perform the outguard logic troubleshooting tests in the order 3. /f an incorrect signature is obtained, perform the following steps 7 H5HA TERFACE - LOGIC TEST COM— REPLACE U38 START L~ U3(1) 
indicated. Service procedures (outlined in the troubleshooting prior to replacing a component(s): PLETE-REFER TO OUTGUARD STOP ~L _— U24 (33) 
flowcharts) are based upon results of previous tests. LOGIC TROUBLESHOOTING 
a. Verify that the logic tracer is configured as stated in the FLOWCHART +5 V REFERENCE SIGNATURE = S6U2 
2. Each DSA test is identified by a particular front panel display. troubleshooting flowchart. 
The following table identifies each DSA test and corresponding YES 
front panel display. 6. Verify that th fe ignat ? correct. 
rily that the reference signatures are corre DEVICE SELECT BUS STUCK ALL READ DEVICES WITH VES 


THE EXCEPTION OF THE SIGNATURE SET 65 OK VERIEY _U3/U4 ‘DEVICE 
KEYBOARD DATA _ INPUT SELECT SIGNATURE 

PORT HAVE BEEN INDIVIDU— 
ALLY CHECKED 


DSA Test Digit Display c. Verify (if possible) that the front panel display corresponds to 
the DSA test selected. 
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“0"'s Talk = ON 


All Others = Low Intensity d. Perform a thorough visual and mechanical inspection of the 


circuit board signature path (open, short, solder splash, etc). Review 


Alternated “2” “‘—" Data Ready, Invalid Prgm, the circuit diagrams identifying the location of the test signature YES 
Listen/Talk, Remote, 1.0V, sets (Figures 5-44, 5-45 and 5-46). SIGNATURE SET 62 OK TROUBLESHOOT STUCK BUS IDENTIFY SOURCE OF IN— 
Int, Delay, NRDGS Hold/ REPLACE U21 CORRECT SIGNATURE. RE— 
Man, Packed=ON e. Verify that the component(s) have the correct supply volt- PLACE U3 AND/OR U4 
All Others = OFF ages, and that the required device select signatures are correct. 
Talk & Listen = ON 
fio Oth pal . — 4. To troubleshoot a stuck-node (stuck implies that a node is held 
we an TREE “high” or “low” or that two or more lines of a bus are connected IDENTIFY SOURCE OF IN— 
together): CORRECT SIGNATURE. RE— REPLACE U26 MICROPROCESSOR & MICRO— 
ON PLACE DEFECTIVE COMPON— PROCESSOR READ - INTER— 


FACE - LOGIC VERIFICATION 


a. Perform a thorough visual and mechanical inspection of the ENT(S). 
TEST COMPLETE. REFER TO 


circuit board (open, short, solder splash etc). 


ON 
a ON 
Alternating ‘’—", “-"", “0-9” ON 


THE OUTGUARD LOGIC 
TROUBLESHOOTING FLOW— 3437-D- 4798 
CHART E 


b. Use an -hp- current tracer -hp- 547A to trace the stuck node 
current. 


ES 


Figure 5-37. Microprocessor and Microprocessor “Read” Inter- 
face - Logic Troubleshooting Flowchart. 
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3437 -B-4589 


CLOCK REF. +5 'V REF, 
SIGNATURE SIGNATURE 
NOTES 


1. Perform the outguard logic troubleshooting tests in the order 
indicated. Service procedures (outlined in the troubleshooting 
flowcharts) are based upon results of previous tests. 


2. Each DSA test is identified by a particular front panel display. 
The following table identifies each DSA test and corresponding 
front panel display. 


3 


“O's Talk = ON 
All Others = Low Intensity 


Data Ready, Invalid Prgm, 


Listen/Talk, Remote, 1.0V, 
Int, Delay NRDGS Hold/ 
Man Packed=ON 

All Others = OFF 


Talk & Listen = ON 


All Others = Low Intensity 
"A"'s ON 


“B's ON 
“6's ON 
a oa ON 


Alternated ‘‘2” “’—" 


*O"s 


Alternating ‘“—", *-"", “0-9” ON 


3. If an incorrect signature is obtained, perform the following steps 
prior to replacing a component(s): 


a. Verify that the logic tracer is configured as stated in the 
troubleshooting flowchart. 


b. Verify that the reference signatures are correct. 


c. Verify (if possible) that the front panel display corresponds to 
the DSA test selected. 


d. Perform a thorough visual and mechanical inspection of the 
circuit board signature path (open, short, solder splash, etc). Review 
the circuit diagrams identifying the location of the test signature 
sets (Figures 5-44, 5-45 and 5-46). 


e. Verify that the component(s) have the correct supply volt- 
ages, and that the required device select signatures are correct. 


4, To troubleshoot a stuck-node (stuck implies that a node is held 
“high” or “low” or that two or more lines of a bus are connected 


together): 


a. Perform a thorough visual and mechanical inspection of the 
circuit board (open, short, solder splash etc). 


b. Use an -hp- current tracer -hp- 547A to trace the stuck noae 
current, 
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Signature 
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REFER TO SERVICE GUIDE CONFIGURE THE 


FLOWCHART (FIGURE 5-24) 
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START _[ PAB 
stop _J Pas 

SIGNA— clock J TP10 

GROUND TP5 


LOGIC 


REFERENCE SIGNATURES: YES REFERENCE SIGNATURES OK 


1.+5 VOLTS — 2A31 
2. CLOCK —-00090 
3. GROUND -—90090 


YES 
SIGNATURE SET 110 OK 


VERIFY U124 DEVICE 
SELECT SIGNATURES 


IDENTIFY INCORRECT SIG— 
NATURE. CHECK U124/XMFR 
DRIVER NETWORK 


YES RANGE AND TRIGGER CON — 


TROL BUS STUCK 


VERIFY U100 DEVICE SELECT 
SIGNATURE 


TROUBLESHOOT STUCK BUS REPLACE U100 


SIGNATURE SET 111 OK 


REFER TO LOGIC TRACER 
CONTROL - INPUTS VERIFI— 
CATION TEST FIGURE 5-43 


YES Remove ws (ANALOG 
END) & VERIFY SIGNA— 
TURE CONTINUITY 


USE THE DELAY LOGIC OUT— 
PUTS RANGE BITS O AND 1 
J5 (1 & 2) AND SUCCESSIVE 
APPROXIMATION CLOCK J3 


ANALOG/LOGIC INTERFACE 
VERIFICATION TEST COM— 
PLETE - REFER TO OUT— 
GUARD LOGIC TROUBLE— 2 
SHOOTING FLOWCHART 


(10) AS A TROUBLESHOOTING 
TOOL FOR THE ANALOG 
| MEASUREMENT CIRCUITRY 


3437-B-4796 


E4 


Figure 5-38. Analog/Logic Interface - Logic Troubleshooting 
Flowchart. 
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CLOCK REF. #5 V REF. 
SIGNATURE SIGNATURE 
NOTES 


1. Perform the outguard logic troubleshooting tests in the order 
indicated. Service procedures (outlined in the troubleshooting 
flowcharts) are based upon results of previous tests. 


2. Each DSA test is identified by a particular front panel display. 
The following table identifies each DSA test and corresponding 
front panel display. 


DSA Test Digit Display Annunciator Display 


Ors Talk = ON 
All Others = Low Intensity 


Alternated ‘'2” ““—" Data Ready, Invalid Prgm, 


Listen/Talk, Remote, 1.0V, 


Int, Delay, NRDGS Hold/ 


Man Packed=ON 
All Others = OFF 


Talk & Listen = ON 


i A) had 


All Others = Low Intensity 
a? oa ON 


“O'S ON 
“6s ON 
“ts ON 
Alternating “—", “-"", "0-9" ON 


’ 


3. If an incorrect signature is obtained, perform the following steps 
prior to replacing a component(s): 


a. Verify that the logic tracer is configured as stated in the 
troubleshooting flowchart. 


b. Verify that the reference signatures are correct. 


c. Verify (if possible) that the front panel display corresponds to 
the DSA test selected. 


d. Perform a thorough visual and mechanical inspection of the 
circuit board signature path (open, short, solder splash, etc). Review 
the circuit diagrams identifying the location of the test signature 
sets (Figures 5-44, 5-45 and 5-46). 


e. Verify that the component(s) have the correct supply volt- 
ages, and that the required device select signatures are correct. 


4. To troubleshoot a stuck-node (stuck implies that a node is held 
“high” or “low” or that two or more lines of a bus are connected 


together): 


a. Perform a thorough visual and mechanical inspection of the 
circuit board (open, short, solder splash etc). 


b. Use an -hp- current tracer -hp- 547A to trace the stuck node 
current. 
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10 6332 IDENTIFY SOURCE OF IN— SIGNATURE SET 73 OK LOGIC TEST COMPLETE - RE— 
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TROUBLESHOOTING FLOW-— 
CHART 


CORRECT SIGNATURE. 
REPLACE DEFECTIVE COM— 
PONENT(S). (FIGURE 5-44). 


YES 


SIGNATURE SET 74 OK 
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CORRECT SIGNATURE. RE— 
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ES 


Figure 5-39. HP—IB Interrupt Encode—Logic Troubleshooting 


Flowchart. 
Rev. A 
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NOTES 


1. Perform the outguard logic troubleshooting tests in the order 
indicated. Service procedures (outlined in the troubleshooting 
flowcharts) are based upon results of previous tests. 


2. Each DSA test is identified by a particular front panel display. 
The following table identifies each DSA test and corresponding 
front panel! display. 


DSA Test Digit Display Annunciator Display 


“Ors Talk = ON 
All Others = Low Intensity 


Alternated ‘’2" “—" Data Ready, Invalid Prgm, 
Listen/Talk, Remote, 1.0V, 
Int, Delay, NRDGS Hold/ 
Man, Packed=ON 

All Others = OFF 


Talk & Listen = ON 


All Others = Low Intensity 
"A"'s ON 


"Gis ON 
“6"'s ON 
rE Ss ON 


“O"'s 


Alternating ‘’—", “’-"’, “0-9” ON 


3. /f an incorrect signature is obtained, perform the following steps 
prior to replacing a component(s): 


a. Verify that the logic tracer is configured as stated in the 
troubleshooting flowchart. 


b. Verify that the reference signatures are correct. 


c. Verify (if possible) that the front panel display corresponds to 
the DSA test selected. 


d. Perform a thorough visual and mechanical inspection of the 
circuit board signature path (open, short, solder splash, etc). Review 
the circuit diagrams identifying the location of the test signature 
sets (Figures 5-44, 5-45 and 5-46). 


e. Verify that the component(s) have the correct supply volt- 
ages, and that the required device select signatures are correct. 


4. To troubleshoot a stuck-node (stuck implies that a node is held 
“high” or “low” or that two or more lines of a bus are connected 
together): 


a. Perform a thorough visual and mechanical inspection of the 
circuit board (open, short, solder splash etc). 


b. Use an -hp- current tracer -hp- 547A to trace the stuck node 
current. 
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Figure 5-40. Delay Logic Troubleshooting Flowchart. 
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LOGIC BOARD COMPONENT LOCATOR 
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CLOCK REF. +5 V Ree, 
SIGNATURE SIGNATURE 
NOTES 


1. Perform the outguard logic troubleshooting tests in the order 
indicated. Service procedures (outlined in the troubleshooting 
flowcharts) are based upon results of previous tests. 


2. Each DSA test is identified by a particular front panel display. 
The following table identifies each DSA test and corresponding 
front panel display. 


DSA Test Digit Display Annunciator Display 
1 


“Os Talk = ON 
All Others = Low Intensity 


Alternated “’2” ‘’—" Data Ready, Invalid Prgm, 


Listen/Talk, Remote, 1.0V, 
Int, Delay, NRDGS Hold/ 


Man, Packed=ON 
All Others = OFF 


Talk & Listen = ON 


All Others = Low Intensity 
ON 


ON 
ON 
ON 
ON 


ait eb 


“A's 
aS 
“6 $ 


i died 


Alternating 5 AhSTt ai @ RY 


3. /f an incorrect signature is obtained, perform the following steps 
prior to replacing a component(s): 


a. Verify that the logic tracer is configured as stated in the 
troubleshooting flowchart. 


b. Verify that the reference signatures are correct. 


c. Verify (if possible) that the front panel display corresponds to 
the DSA test selected. 


d. Perform a thorough visual and mechanical inspection of the 
circuit board signature path (open, short, solder splash, etc). Review 
the circuit diagrams identifying the location of the test signature 
sets (Figures 5-44, 5-45 and 5-46). 


e. Verify that the component(s) have the correct supply volt- 
ages, and that the required device select signatures are correct. 


4. To troubleshoot a stuck-node (stuck implies that a node is held 
“high” or “low” or that two or more lines of a bus are connected 
together): 


a. Perform a thorough visual und mechanical inspection of the 
circuit board (open, short, solder splash etc). 


b. Use an -hp- current tracer -hp- 547A to trace the stuck node 
current. 
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Figure 5-41. Delay Logic / Delay Logic Downcounter Trouble- 
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Figure 5-45. Signature Set Locator Delay Logic. 
Rev. A 5-81/5-82 
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Figure 5-46. Signature Set Locator Display. 
5-83/5-84 


Model 3437A 


5-145. NOISE MEASUREMENT PROCEDURE (HIGH 
RESOLUTION DC SOURCE). 


5-146. To measure the noise component of the high reso- 
lution dc source, perform the following procedure: 


a. Connect the divided output of the DC source to both 
channels of an oscilloscope having alternate sweep capabili- 
ty. (Position each trace equi-distance from the center of 
the CRT so that a distinct separation is visible. Set the gain 
control for each channel (volts/division) equal. 


b. Using one of the position controls, vary the position 
of one trace so that the separation between the traces 
(dark band) just disappears. 


c. Disconnect the DC source from the oscilloscope. The 
separation between the noise free traces represents twice 
the RMS noise component of the DC source. 


1. The oscilloscope bandwidth must be 2 the 
bandwidth of the 3437A voltage range being calibrat- 
ed. (Both vertical channels must be_ identically 
calibrated.) 


5-147. The 3437A voltage ranges and corresponding RMS— 
noise voltage maximum values are shown below. 


Range Volts/Count Maximum RMS Noise 
Voltage - 0.2 Counts 


.1 Volt 100 wV 20 pV 
1 Volt 1 mV 200 nV 
10 Volt 10 mV 2mV 


5-148. 3437A PERFORMANCE TEST FIXTURES. 
5-149. Performance—Test Source Interface (-hp- 34114A). 


-$-150. The performance—test source interface (illustrated 
in Figure 5-47) functions as a waveform shaping network, 
assuring that the negative transition of the -hp- 3310A 
output waveform (3437A dynamic accuracy performance 
test) does not go below zero (Figure 5-48). 


Figure 5-47. Performance-Test Source Interface. 


Section V 


(RESULTS IN INCONSISTANT 


| \ 34374 MEASUREMENTS 
np- 3437A 


WITH INTERFACE 


hp, 3437A 


Figure 5-48. Source-Interface Implementation. 


5-151. Performance—Test Trigger Interface (-hp- 34113A). 


5-152. The performance—test trigger interface (illustrated 
in Figure 5-49) level shifts the DC component of the -hp- 
180A main gate output so that the output waveform occurs 
within the specified voltage range of the 3437A external 
trigger input (Figure 5-50). 


[” 34713A 
I 


' 
FROM hp. 180A MAIN GATE | Tr h 
OUTPUT | TRI 


Figure 5-50. Trigger Interface Implementation. 


5-153. The -hp- 34113A level shifts the main gate output 
= 1.2 volts (2 silicon diode drops). 


NOTE 
The trigger interface is not required if the main 
gate output of the oscilloscope used in the 


performance—tests is within the defined stand- 
ard TTL voltage levels (negative edge). 


5-85/5-86 


Hewlett-Packard 3437A 
System Voltmeter 
Serial No. 


Test Description Specification Test Result 


1. Static Accuracy 
A. .1 Volt Range 


+ .0400 
- .0400 
- .0800 
+ .0800 
+ .1200 
- .1200 
- .1600 
+ .1600 


B. 1 Volt Range 


+ 0.400 
- 0.400 
- 0.800 
+ 0.800 
+ 1.200 
- 1.200 
- 1.600 
+ 1.600 


C. 10 Volt Range 


+ 04.00 
- 04.00 
- 08.00 
+ 08.00 
+ 12.00 
- 12.00 
- 16.00 
+ 16.00 


2. Dynamic Accuracy 
10 volt range 
10 volt step 


10 volt range 
10 V step 


1 volt range 
1 V step 


1 volt range 
1 V step 


.1 volt range 
.1 V step 


3. Bandwidth (3 dB) 
A. .1 volt range 
B. 1 volt range 


oe 


10 volt range 


PERFORMANCE TEST CARD 


NOTE 


The test limits provide an additional significant figure so that the stability of the 


LSD can be verified. 


90 days, 25°C, + 5°C 
+ 0.05°% of reading + 1.6 digits 


+ 0.03% of reading + 1.6 digits 


+ 0.05% of reading + 1.8 digits 


+ 200 mV of final value 
within 700 ns 


+ 30 mV of final value 
within 7.5 us 


+ 20 mV of final value 
within 700 ns 


+ 3 mV of final value 
within 1.5 us 


+ 200 uV of final value 
within 25 us 


40 kHz 
1.1 MHz 
1.0 MHz 


Test Performed By 
Date 


.03982 to .04018 
-.04018 to -.03982 
-.08020 to -.07980 
.07980 to .08020 
.11978 to .12022 
-.12022 to -.11978 
-.15976 to -.16024 
.16024 to .15976 


.3983 to .4017 
- .4017 to- .3983 
- £8018 to- .7982 
.7982to .8018 


1.1980 to 1.2020 
-1.2020 to -1.1980 
-1.6021 to -1.5979 
1.5979 to 1.6021 


3.980 to 4.020 
- 4.020 to - 3.980 
- 8.022 to- 7.978 

7.978to 8.022 
11.976 to 12.024 
-12.024 to -11.976 
-16.026 to -15.974 
15.974 to 16.026 


- 200 mV to + 200 mV 
- 30 mV to + 30 mV 
-20 mV to+ 20 mV 
-3mV to+3 mV 


- 200 uV to + 200 nV 


Test Description Specification Test Result 


4. Delay 
A. Accuracy 


0 

100 ns 
500 ns 

1 ps 

500 us 

1 ms 
500 ms 
9999999 


B. Jitter 
0 
100 ns 
500 ns 
1 us 
500 us 
1 ms 
500 ms 
9999999 


5. Number of Readings 


10 
50 
100 
500 
1000 
5000 
9999 


6. Common Mode 
Rejection Ratio 


7. Overload Display 
.1 volt range 
1 volt range 
10 volt range 

8. HP-IB Interface 


A. Program code 


Rev. A 


PERFORMANCE TEST CARD (Cont'd) 


+ 0.008% Delay + Delay Offset 


<2 ns 
<2ns 
<10 ns + 0.0002% delay 


<110 ns 
<110 ns 


Number of readings 
programmed 


= 75 dB (1 kQ unbalance 
in low input lead @ 60 Hz) 


.9999 
9.999 
99.99 


+ He t+ 


3437A response 
delay entry 
NRDGS entry 
ENAB ROS entry 


-1 volt 

1 volt 

10 volts 
INT 

EXT 
Hold/man 


ASCII 
packed 


75 ns to 125 ns 

175 ns to 225 ns 

575 ns to 625 ns 

1.075 us to 1.125 us 

499.960 us to 500.165 us 
.999920 ms to 1.0002050 us 
499.960 ms to 500.040125 us 


.9999 199975 sec to 


1.000080030 sec 


<2 ns 

<2 ns 

<10 ns 
<10 ns 
<11 ns 
<12ns 
<110 ns 
<110 ns 


== 75 dB 


B. Message code 
MLA 
MTA 
DCL 
SDC 
GET 


GTL 
LLO 
UNL 
UNT 
IFC 


C. Reading Rate 


ASCII 
Packed 


D. Format 


ASCII 
Packed 


E. SRQ Status Byte 


F. Binary Prgm 


Learn 


Prgm 


PERFORMANCE TEST CARD (Cont'd) 


3437A response 
remote & addressed to listen 
remote & addressed to talk 
turn on state 
turn on state 
trigger in any 
trigger mode 


remote to local 
local key disabled 
unlisten 

untalk 
unlisten/untalk 


= 3700 Hz 
= 5900 Hz 


6 byte data format 
2 byte daga format 


+ 1.532 CR LF&EOI 


Byte Octal Code 

1 365 

2 062 & EO! 
044 
Byte Code 

1 307 

2 031 

3 166 

4 X00 

5 000 

6 120 

Z 000 & EOI 
Delay 500 us 
NRDGS 1976 
ENAB RQS 4 
Range 1V 
Trigger INT 
Format ASCII 


SECTION VI 
REPLACEABLE PARTS 


6-1. INTRODUCTION. 

6-2. This section contains information concerning replace- 
ment parts as well as a table of abbreviations (Table 6-2) 
that are used throughout the manual. Included is. a parts 
listing (alphanumeric order of reference designators), and 
ordering information. 


6-3. Table of Replaceable Parts. 


6-4. Table 6-3 lists the 3437A replaceable parts. The table 
contains the following information: 


a. -hp- part number. 

b. Total quantity of part used in instrument. 
c. Part description. 

d. Manufacturer’s code (Table 6-1). 


e. Manufacturer’s part number. 


6-5. Chassis Mounted and Miscellaneous Parts. 

6-6. Chassis mounted components, mechanical and miscel- 
laneous parts not having reference designators, are listed 
at the end of Table 6-3. 

6-7. Ordering Information. 

6-8. To obtain replacement parts, address order (or 
inquiry) to the nearest Hewlett-Packard Sales and Service 


Office (Appendix A). Identify parts by -hp- Part Numbers. 
Include the instrument model and serial number. 


6-9. Non-Listed Parts. 

6-10. To obtain a part that is not listed, include: 
a. Instrument model and serial number. 
b. Description of the part. 


c. Function (and location) of the part. 


Table 6-1. Code List of Manufacturers. 


CS a 


Jermyn Industries 
Allen-Bradley Co 


Texas Instr Inc Semicond Cmpnt Div 


Ferroxcube Corp 
RCA Corp Solid State Div 


Motorola Semiconductor Products 
Fairchild Semiconductor Div 


Teledyne Semiconductor 
Siliconix Inc 
Mepco/Electra Corp 
Gowanda Electronics Corp 


Corning Glass Works (Bradford) 


Specialty Connector Co Inc 


National Semiconductor Corp 
Hewlett-Packard Co Corp HQ 


Litronix Inc 
Sprague Electric Co 


Electro Motive Corp Sub IEC 
Beckman Instruments Inc Helipot Div 


Johnson E F Co 
Littelfuse Inc 

Oak Ind Inc SW Div 
Quality Components Inc 
Vitramon Inc 

Sealectro Corp 


Seven Oaks Kent, England 
Milwaukee, WI 53212 
Dallas, TX 75231 
Saugerties, NY 12477 
Sommerville, NJ 08876 
Phoenix, AZ 85008 
Mountain View, CA 94040 
Mountain View, CA 94040 
Santa Clara, CA 95050 
Mineral Wells, TX 76067 
Gowanda, NY 14070 
Bradford, PA 16701 
Indianapolis, IN 46227 
Santa Clara, CA 95051 
Palo Alto, CA 94304 
Cupertino, CA 95014 
North Adams, MA 01247 
Willimantic, CT 06226 
Fullerton, CA 92634 
Waseca, MN 56093 

Des Plaines, |L 60016 
Crystal Lake, IL 60014 
St Marys, PA 15857 
Bridgeport, CT O6601 
Mamaroneck, NY 10544 
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Section VI 


Table 6-2. Abbreviations. 


Model 3437A 


ACK Acknowledge INT ENA Interrupt Enable 
A/D Analog to Digital INT REQ Interrupt Request 
ASCII American Standard Code for Information Interchange MHz Megahertz 
ATN Attention NDAC Data not Accepted 
AVAIL Available NRDGS Number of Readings 
CLK Clock NRFD Not Ready for Data 
CMOS Complimentary Metal Oxide Semiconductor ns 109 second 
COMP Compensated PA Program Address 
DAV Data Valid PERM Permanent 
DC@ -6 Direct Control @ - 6 PRGM Program 
DIO Data Input Out PROM Programmable Read-Only-Memory 
dp Decimal Point PSG Program Source Gate 
DSRX Device Select Read RAM Random Access Memory 
DSWX Device Select Write REF Reference 
DSXx Device Select (Non R/W) REN Remote Enable 
ROM Read-Only-Memory 
ECL Emitter Coupled Logic RSOQO Status Request Service Status 
ENABRQS Enable Request jeds Read/Write (Low Read) 
: E 
EOI End or Identify Second 
EXT External Serial 
EF Flip-Flop S/H Sample and Hold 
R . 
GND Ground salt Service Request 
HP-IB Hewlett-Packard Interface Bus Trigger 
IFC latartaca Clear TTL Transistor Transistor Logic 
IGNOR Ignore XMFR Transformer 
Paar eee RCE tone Se ane me MORE ON AA tae entire ce hertz (cycle(s) per second) NPO ................ DPRQRTIE DOSE ZETO) SU iii ns & ois ge wow oe Bere ene & Bey Ee ore .. Slide 
PR ire Catena iene tener centre ieee ls aluminum (zero temperature coefficient) SPDT ..........., single-pole double-throw 
Ae ot W aie wine WGN AEA Va we ewe ate WA GPR Bereretey EDD) pa aes dk We oe Wwe Wee wane inside diameter mS ........... nanoseconds) = 10°9 seconds SPST.............. single-pole single-throw 
PES Eis Stee Bae Dele WA SD CBG Sate NES NC GOLGI INDE i ntaaercr ee ate nays impregnated, ASK iow wii elu tie woe not separately replaceable 
WNCGeicaestio arainara einitinie rere incandescent lc: eS ere eR ea romney Ne Meret eRe TTT tantalum 
is eae cee CROROITOR WAR ox base eee Gi. ass Rass Gara Se ES ieebParts ett orel oo Wace a oy rere armerere acer ohmis) TC......... _ temperature coefficient 
COM 5 i650 Sa Sad wave 4 Sow Haw Wie Raw Ati ceramic OO tic ca des oe Prk LK ON order by description TiOg............ ... .titantum dioxide 
COR icin tare isin A an eat coelficlant KOR. svi. ccc pes ng mais kilohm(s) = 10*S ohms OD ...........-..-.00eee outside diameter tog ................-..0.. . toggle 
CRN eer is rir ra cree otros COMUMION  KEZ onion ee em ee eens kilohertz = 10*+3 hertz generar aor eos aes . tolerance 
COWID ss orc eve ea & eon ome oxo se composition Oe ciate, siete Wa W Bis pede abe ehonslisvese Gas «1 ood Gace PIBAI) RAIN Gis ce crese init arate stare cus wee sree trimmer 
CONN oe ie wed Rardia Now Dole Weld We CONNECTION Eo aac chene Seow shaw GW Arana Gwe Mots Kae atk MNGductor “DA site sd va Owd Kore Oe ee oe 2h Bicoampere(s)) TSTR 3.86 se cen eu . transistor 
NEN eee ecco Ron erent emt neem ets NAGS TADER (Co 5. im sisis, Sin Bote wuere seek sacus .. printed circuit 
IGE) Cee eta Siesta ae ie rae Genosited: 4G. scape clas cede onere aneny ate logarithmic taper’ pF ... 2.65 cee wee picofaradis) 10""2 farads: Vo gos ccc cou eis vee bw ve vem wee eex! volt(s) 
DPOWV «sain wen vise double-pole double-throw BIW sesrscaveis ous aca76 witere savor -oxe peak inverse voltage vacw ..... alternating current working voltage 
BRST ¢ sess Sese .... double-pole single-throw mA .......... milliampere(s) = 10-3 AMPStes PiO) oor Gad cu Vv ok Wark pant new Uh Gan sion 2 SRG aR rr een ene et cee ne variable 
WMilazeee. s erse erie acess megahertz = TOTO CREE: O05 oie ce ce vn exe mem ced deus position(s) vdcw direct current working voltage 
Mbt a enone er en ore nee gases electrolytic MQ............... megohm(s)- 10*6 ohms poly ........... 0 ccc eee eens polystyrene 
GNC! wy ia god Wee WG Ge ea atte enéapsiilated  mWetttti < ccs oes ces Hi cea wae ths Hie metal Fil POO cos aa cu 5 os were ware wae ; potentiometer, Wh x sc < He sis sige wars Weed vin cinta Ww SN watt(s) 
STE % Scie aah a RA cei viele Wee oak Sus manufacturer PD! 2c os 6 5% % oe BRE OR ok Em Bon peak-to-peak w/...... eRe eae with 
EO CRE ee IC ee ee eee RECUCLUS) ME TINNSro ricci ny ar iclaten er rrcrerere i aacereamees railiseconell! [ODM os ceo ci ee eee osie ne parts per million wiv ..... working inverse voltage 
PET su anew mal ere as or eon SialaSifece fansistOn WAT sc ae ase ne reve wsse seane ale a ate aus mounting prec........ precision (temperature COerhient,, WO! ajc cco sicse ones ace one © sia Gwe weve aus without 
FRO ssh cachh Sane sha Fa Bee Me Home TIE aa He Tied WAM a gk wee Wa We ed millivolt(s) = 10°3 volts long term stability and/or tolerance) ww ...................-.2--. wirewound 
TERM Re toners, ace hae oR . . Microfarad(s) 
GBS et aetemter ors enna hatchet MUUTAET SONI. FEES ona e ace ees areas anete aceier asus FNICKOSOCONGIS) thin ces wis inte ee cicisisnee eta eiene . . resistor 
GUNZ) ae siecs sau wrora nee w 5 gigahertz = 10*9 hertz UV....... 0. eee. enieroveltts) = POS welts: FRE o-< < eine noe aie vuem xceg aie 6 He Reese soon rhodium 
OG a aise ae Wane wreck 2% Gasca Tid aTaite sare quardledy WAY. 2s cies ou hms se erm wom a Se! ve Mylar(R) GINS cis iaze ws wan iano Ginie suai ao a root-mean-square" - +--+ ++-- optimum value selected at factory, 
ony COU arnt Weare Sake Mr erage nes aye germanium Tr ete TT en Ee tet at en oe are oR rotary average value shown (part may be omitted) 
Griak Wnce eons eer eee ae ground(ed) nA........... nanoampere(s) = 10°9 amperes Oe Se ies Hay . NO standard type number assigned 
Bi reas eee eee ee nerinativeloswed «Se cess one ono ug we wie ee ore os wee KES selenium selected or special type 
WEG aisle She De Sos Se we DIOS gi@se gale Nnearyiwesy Were gay su cath ae Se Hen ok ad BO WOR 6 MEOH SECE osc ce we Wis Ww Ges aces wa WEE we Gite section(s) 
| | See a Seen Drea eS ante Nears PABERIIEY eT a ance ieee we eats normally Goon Si. as 5 Fa 4 4 Soe Ew oe ew we ee ee silicon ®) Dupont de Nemours 
DECIMAL MULTIPLIERS 
Prefix Symbols Multiplier Prefix Symbols Multiplier 
centi 
milli 
micro 
nano 
pico 
femto 
= STD-B-2734 
DESIGNATORS 
Ava connate canstate eel etree s SIRCOTI EIN etc Lots rarstraeteneeet Griese ar otaten oi taeere etn rerenn: Pi Rere eds ieccca pemiaistatane tere ete emer toners ENARISISCON mae enc teem tet cement a a t eercn eee cucrecaes terminal strip 
eee Sie. Sia Theva he waaco GRE iene SNeTM sions PAGCOR FER ik ses eieie see oH aw Shen Bene ES ra hidater: (CGR 6 «iss see cry gists rms cee transistor-diode U............ 5 aikle SERS His . . Microcircuit 
BT coe Baik Ked FRIa Oh Het Clete Wemaiets oi Battery 1G au saw does age B oe Oe Slee iInteGrated'Gircuit; Ria6 se: si Bc dem Soe sis Sow Tha Be Soe resistoh NV. 5c... vacuum tube, neon bulb,photocell, etc. 
OS ee eae AP rea Wie FEST ere Tee eee CADRCITON neice cree ac erect ee tay srceetonel sesceh erty iatacaeietete WACK Rae vee tesichetevaraterer heer vert enn TIGKITUISEOG weer en teers eettie ter ticter step coer cable 
CR iss cisce wee nce wists wee alee miss ate GIOUE! ore erence & ave at as ere Gee wEe Ue PE eed Ata POP NS aracrays ce dani win ata ee oat eeUNNE Ne ORG ore Tela eae switch Mohs eee seats anh) Hb ew Ais Buel aueite NoviRlaie socket 
DiS Se Sak as bee woe Ges atn gee aN Celay ie: | he Se Sits ws wicls “ravi date wiaie abeies bia al tte MGUETOR) We Siw a aed ciate wiale apie Wane qe dis transformer MDS: 2 Sara New is Md CRE erate Dine Bare lampholder 
CS acter Rr ore ace ay ite eRe ecient ota LATVIA ree re ere en etre tte ea SESS STIG IOL Pa tote cto eres tarot oe ee erence POT IVINFED COOGEE oc Oe Fer css oer he mea ev a ere ch toa eee eee fuseholder 
BEN ochre rete nae ce en aicteaer as misc:electronic part MP... ce cee wwe x ete aw yan mipemanicalinart: SMG esc wise us snore scans ware e335 thermocouple Ys. oss cow cee oe ces is HOS Pree HIDE Be crystal 
GFess Ws cece Byes Wee Sten divs eieas uals Qieke aust ote FUSS 9 PY ie tee cil ware ad ete Sh ara 4 at SM me BUTE) A ys ge as se Bas Meee NTS ates aver oT tOSHPONN Zea sce ca Shs ee cece sine Sas aha 2 network 


Table 6-3. Replaceable Parts. 


HP Part _— 
Description Mfr Part Number 


Reference 
Designation 


Al 03437-66501 1 INGUARD P,C, ASSEMBLY 0343766501 
AiCi 0160=3842 1 CAPACITOR=FXD 3,3PF #=,25PF 1000WVAC 0160+3842 
AiC2 0160=0946 1 CAPACITOR@FXD {3PF #¢=e5% SOOWVDE PORC VYLOCAIL30JE 
AiCc3* 0180=999P 2 CAPACITOR, FXD (PAD VALUE) 0180-999P 
A1C4 0121-0131 1 CAPACITOR=V TRMReAIR 1,2/4,2PF 350V 189=0501+005 
A1CcS 0160-2306 2 CAPACITOR=FXD 27PF +¢@5% 300wVDC MICA 0160-2306 
A1C6 0160=2249 2 CAPACITOR@FXD 4, 7PF ¢=@,25PF SOQOWVDC CER 0160=2249 
A1C7 0140-0196 1 CAPACITOR=FXD 1S50PF #=85% 300WVDC MICA DMiSFiSiIJO300OWVICR 
AiC8 0160-3847 15 CAPACITOR=FXD ,O1UF #¢100"0% SOWVDC CER 0160-3847 
AiCc9 0160-3847 CAPACITOR@=FXD ,O1UF #100°0% SOWVOC CER 0160-38647 
A1iC10 0160-3847 CAPACITOR=FXD ,OLUF +#100"0% SOWVOC CER 0160-3847 
A1C11 45 0180-0291 CAPACITOR—FXD 1 UF +—20% 6 VDC TA 150D105X9035A2 
A1C12, C13 0160—3847 CAPACITOR—FXD .01UF +100—0% S5OWVDC CER 0160—3847 
A1C14 0150—0042 CAPACITOR—FXD 4.7PF +—5% 500WVDC TI DIOX TYPE QC 
A1C15 0160—2249 CAPACITOR—FXD 4.7PF +—.25PF 500WVDC CER 0160—2249 
A1C16 0160—3847 CAPACITOR—FXD .01UF +100—0% S5O0WVDC CER 0160—3847 
A1C17, C18 0150—0121 CAPACITOR—FXD .1UF +80—20% 50WVDC CER 0150—0121 
A1C19, 0160—2200 1 CAPACITOR—FXD 43PF +—5% 300WVDC MICA 0160—2200 
A1C20* 41 PAD VALUE 
0160—2322 CAPACITOR—FXD 18PF +—5% 100V 0160—2322 
0160—2199 CAPACITOR—FXD 30PF +—5% 300V 0160—2199 
0160—2307 CAPACITOR—FXD 47PF +—5% 300V 0160—2307 
A1C21 0150—0121 CAPACITOR—FXD .1UF +80—20% 50WVDC CER 0150—0121 
AiC22 016023847 CAPACITOR@FXD ,OLUF #100=#0% SOWVDC CER 0160-3847 
AiC23 0160—2238 CAPACITOR@FXD 1.5PF +—25PF SOwvOC CER 0160—2238 
AiC24 01602204 CAPACITOR@=FXD 100PF #85% 300wWVDC MICA 0160"2204 
Aic25 0140-0198 CAPACITOR=FXD 200PF +=S5% 300wWVOC MICA DMiSF201J0300WVICR 
A1C26 0160-2264 CAPACITOR@=FXD 20PF #@5% SOOWVDC CER 01602264 
A1C27 0160-4436 CAPACITOR@=FXD U7T0PF +¢82,5% 160WVDC POLYP 0160-4438 
AiCc28 016082243 CAPACITOR=FXD 2,7PF #e,25PF SOOWVDC CER 016092243 
A1C29 0150-0091 CAPACITOR@=FXD 1,S5PF +#8@,25PF SOOWVDC CER 0150+0091 
A1C30 0160=3847 CAPACITOR@=FXD ,OLUF #100"°0% SOWVOC CER 0160-3847 
Aic3i 0150-0121 CAPACITOR#FXD ,1UF #80"20% SOwvOC CER 015080121 
AiC32 018080104 CAPACITOR#FXD 200UF#75=10% 16VOC AL 300207G0160Fe2 
AiC33 0150-0121 CAPACITOR@=FXD ,1UF #80=20% SOwVOC CER 0150-0121 
A1iC34 01801701 CAPACITOR=FXD 6,8UF4#=20% 6VDC TA 150D0685x0006A2 
A1C35 0180"0104 CAPACITOR@FXD 200UF4¢75=10% 16VOC AL 300207G0160Fe 
é A1C36 41 0160—0127 CAPACITOR@#FXD -LUF #100"0% SOWVDC CER 0160—0127 
A1C37 0160—3847 CAPACITOR—FXD .01UF +100—0% SOWVDC CER 0160—3847 
AiC38 0160=3847 CAPACITOR#FXD ,OLUF 4#100"0% SOWVDC CER 01603847 
A1iC41 0160=#3847 CAPACITOR@FXD ,OLUF #100"0% SOWVDC CER 0160=3847 
AiC42 01500121 CAPACITOR@=FXD ,1UF #80"20% SOWVDC CER 0150-0121 
A1C43 0150*0121 CAPACITOR=FXD ,1UF #80=20% SOwvOC CER 0150-0121 
A1iC44 A3 0180—0210 CAPACITOR@FXD 3.3UF #820% 15VDC TA 150D335X0015A2 
A1C4S 0180-0197 CAPACITOR=FXD 2,2UF¢e10% 20VDC TA 150D225x9020A2 
AiC46, C47, C48 0160"3847 CAPACITOR=FXD ,O1UF #100"0% SOWwVDC CER 016023847 
A1C49 0T60—0128 CAPACITOR—FXD 2.2UF 25WVDC 0160—0128 
A1C50 0140—0198 CAPACITOR—FXD 200PF 300VDC DM15F201JO0300WV1CR (S/N > 1630A00271) 
A1C201 0150—0121 CAPACITOR—FXD .1UF +80 —20% 50WVDC CER 0150-0121 
AiC202 0180-0050 CAPACITOR@=FXD 4OUF#75e10% SOVDC AL 3004066050002 
Aic203 0180-2638 CAPACITOR=FXD 220UF4¢75"10% 35VD0C AL S00D227HO03SDF7 
Aic204 410 0189-0050 CAPACITOR@=FXD OUF#75=10% SOVDC AL 300206G050DD2 
Aic205 410 0180-0050 CAPACITOR@FXD OUF475="10% SOVDC AL 3002066050DD2 
A1iC206 01860-0374 CAPACITOR@FXD 10UF¢=10% 20VD0C TA 1500106x902082 
AiC207 01801701 CAPACITOR=FXD 6,8UF¢=20% 6VDC TA 150D68Sx0006A2 
A1ic208 0160-0374 CAPACITOR=FXD 10UF#"10% 20V0C TA 1500106x9020B2 
A1C209 0160—0128 CAPACITOR—FXD 2.2UF +—20% 50VDC 0160—0128 
AICRI 1901*0376 DIODE=GEN PRP 35V SOMA DO0e7 1901-0376 
AICR2 1901-0376 DIODE=GEN PRP 35V SOMA DO=7 1901-0376 
A1CR3 1901-0519 DIODE=SWITCHING 200V SONS DO0=-34 1901-0519 
AICRG 1901+#0519 DIODE=SWITCHING 200V SONS DO=34 1901-0519 
ALCRS 1902-3104 DIODE#=ZNR 5S.62V 5% DOH? PD=,4w TCe4+,016% CO 35634 
A1CR6 19020057 DIODE*=ZNR 6,49V SX DO@7 PDE,4W TCB4,029% $Z 109390128 
A1CR7 1901-0040 DIODE=SWITCHING 30V SOMA 2NS DO=35 1901-0040 
AICRS8 19010040 DIODE=SWITCHING 30V SOMA 2NS DO0#35 1901#0040 
A1ICRI 1902-3080 DIODE#ZNR 4,53V 2% DO=7 PDOs,4w TCe=,027X% SZ 10939884 
AICRi1 190263080 DIODEeZNR 4,53V 2% DOWe7 PDE,4W TCee, 027% SZ 10939884 
AiCR1i2 46 1902—3235 DIODE=ZNR i196V 5% SZ 10939—267 
A1ICR1i3 1901-0040 DIODE=SWITCHING 30V SOMA 2NS D0=35 1901-0040 
AICRi4 1902=0057 DIODE=ZNR 6,49V SX DO@7 PDS, 4wWw TCe4,029% $8Z 109398128 
AICRiS 1902-0126 DIODE*ZNR 2.,61V SX DO#7 PD&,4w TCs-,073% $Z 1093914 
AICR16 1902-0126 DIODE=ZNR 2,61V SX DO#=7 POs, 4w TCH-,073% SZ 10939814 
AICR17 1901=0050 DIODE*=SWITCHING 80V 200MA 2NS DOH-7 1901-0050 
AiCR18 19010050 DIQODE=SWITCHING 80V 200MA 2NS DO"7 19010050 
A1CRi9 1902=0904 DIODE, REF, 1902=0904 
AICR21 1990=0486 LED-VISIBLE LUMeINT#iMCD IFs20MAeMAX 1990-0486 
& A1CR22 1902-3002 DIODE=ZNR 2,37V SX D097 POS,4W TCs-,074% CO 35526 


Al-7 See note on schematic 1. 
410 See note on schematic 5. 


See introduction to this section for ordering information 
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Table 6-3. Replaceable Parts (Cont'd). 


HP Part — Mfr 


Reference Mfr Part Number m 


Designation 
A1CR23 1990-0486 LED=VISIBLE LUM=INTS1MCD IFE20MAeMAX 28480 1990=0486 
A1CR24 1901-9040 DIODE=SWITCHING 30V SOMA 2NS DO#=35 28480 1901-0040 
A1CR27 1901-0040 DIODE*SWITCHING 30V SOMA 2NS DO0e35 28480 19010040 
AICR28 1901-0040 DIODE=SWITCHING 30V SOMA 2NS 00835 28480 19010040 
A1CR29 1901-0040 DIODE=SWITCHING 30V SOMA 2NS D0%35 28480 1901-0040 
AICR31 1901-0040 DIODE=SWITCHING 30V SOMA 2NS DO=35 28480 1901-0040 
A1CR32 1990-0450 2 LEDeVISIBLE LUM=INT=800UCD IFSSOMA=MAX 28480 1990-0450 
A1CR33 1990-0450 LED-VISIBLE LUM#INTS800UCD IFSSOMA=MAX 28480 1990-0450 
A1CR34 1902=3214 1 DIODE=ZNR 16,2V 2% DO=7 PDE,4W TCe4, 066% 28480 1902=3214 
A1CR35 1901-0040 DIODE*=SWITCHING 30V SOMA 2NS DO0@=35 28480 1901-0040 
AICR36 1901-0040 DIODE=SWITCHING 30V SOMA 2NS DO0=35 28480 1901-0040 
A1CR37 1901-0376 DIODE=GEN PRP 35V SOMA D007 28480 1901-0376 
A1CR38 1901-0376 DIODE=GEN PRP 35V SOMA DO0e7 28480 19010376 
A1CR39 1901-0519 DIODE@=SWITCHING 200V SONS DO=34 28480 1901*#0519 
A1CR4O 1901=#0519 DIODE=SWITCHING 200V SONS DO0=34 28480 1901-0519 
A1CR201 4A 1901-0704 16 DIODE=PWR RECT IN4002 28480 1901-0704 
A1CR202 AA 1901=0704 DIODEsPWR RECT IN4002 28480 19010704 
A1CR203 AA 1901-0704 DIODE=PWR RECT IN4002 28480 1901=0704 
A1CR204 4A 1901-0704 DIODE=PWR RECT IN4002 28480 1901-0704 
A1CR205 4A 1901=0704 DIODE=PwR RECT IN4002 28480 19010704 
A1CR206 AA 1901-0704 DIODE=PWR RECT IN4002 28480 19010704 
A1CR207 AA 19010704 DIODE=PWR RECT IN 4002 28480 1901=0704 
A1CR208 AA 1901-0704 DIODE*PWR RECT IN4002 28480 19010704 
A1CR209 AA 1901-0704 DIODE#PWR RECT IN4002 28480 1901-0704 
AiCR211 4A 1901-0704 DIODE*PWR RECT IN4002 28480 19010704 

r] s 9.) 
AiCR2i2 4B er zee * 4 DIODE=ZNR 340 2% DO-7 PD=.4W TC=+—.064% 28480 1902-3183 
A1CR213 4B 1902—3183 4 DIODE=ZNR 12.1 V 2% DO-7 PD=.4W TC=+—.064% 28480 1902-3183 
AiCR214 190283149 i DIODE*=ZNR 9.09V SX DO=7 PDE,4Ww TCe4,057% 04713 SZ 109398170 
A1CR215 1902=3136 i DIODE=ZNR 8,06V SX DO#7 PDB,4w TC84,052% 04713 $Z 109398155 
A1CR216 1901=0040 DIODE=SWITCHING 30V SOMA 2NS DO0"35 28480 1901=0040 
A1CR217 1902=3190 1 DIODE=ZNR 13V 5% DO#7 POE.4W TCH+,06% 04713 $Z 10939=215 
A1CR218 1902-0049 2 DIODE*ZNR 6,19V S% DO@7 PDZ,4W TCH+,022% 28480 1902-0049 
A1CR219 1902=3085 DIODE=ZNR 4,75V 5X DO@#7 PD=.4W TCe=,019% 15818 CO 35613 
A1CR221 1902-0029 DIODE=ZNR 12,1V 5% DO#-15S PDFiW TCH4+, 064% 28480 1902"0029 
A1CR222 1902-0029 DIODE=ZNR 12,1V S% DOWiS PDsiw TCe+,064% 28480 1902-0029 
A1L201 9100-1620 | COIL@=MLD 15UH 10% Q@£65 ,1550X,375LG 24226 15/152 
AiQ1 1855-0242 1 TRANSISTOR J=FET NeCHAN DeMODE SI 28480 1855-0242 
A1Qg2 A4 1855—0252 TRANSISTOR J—FET 28480 1855—0252 
A193 03437-62501 3 MATCHED SET (A203—A2R14—A2R18) 28480 03437=62501 
A1Q4 1855-0081 3 TRANSISTOR JeFET 2NS245 NeCHAN DeMODE SI 01295 2N5245 
A1Q5 1855-0081 TRANSISTOR JeFET 2NS245 NeCHAN D=MODE SI 01295 2nS24us 
A1Q6 1855-0082 1 TRANSISTOR MOSFET P=CHAN DeMODE SI 28480 18550082 
A1Q7 1855-0081 TRANSISTOR J=FET 2NS245 NeCHAN DeMODE SI 01295 2N5245 
A1Q8 1855-0091 1 TRANSISTOR J=FET NeCHAN DeMODE SI 28480 1855-0091 
A109 1855-0093 1 TRANSISTOR J=FET NeCHAN DeMODE TO#18 SI 28480 1855-0093 
A1Q11 1855-0053 1 TRANSISTOR J=FET Ne=CHAN D=MODE SI 28480 1855-0053 
A1Q13 18540071 6 TRANSISTOR NPN SI PD2300MW FT#200MHZ 28480 1854°0071 
A1Q14 1853-0066 2 TRANSISTOR PNP SI TO#92 PD2625MW 28480 1853-0066 
A1015 198540071 TRANSISTOR NPN SI PDS300MW FT=2200MHZ 28480 1854-0071 
A1016 1854<0071 TRANSISTOR NPN SI PD2300MW FT#£200MHZ 28480 18540071 
A1017 1854—0215 TRANSISTOR NPN SI PD=350MW FT=300MHZ 02037 SPS 3611 
A1018 1854—0071 TRANSISTOR NPN SI PD=300MW FT=200MHZ 28480 1854-0071 
A1919 1853-0066 TRANSISTOR PNP SI TO#92 PD&625MW 28480 1853=0066 
A1025 47 1855-0252 TRANSISTOR J-FET N-CHAN D-MODE TO-72 S| 28480 1855-0252 
A10201 1854-0565 1 TRANSISTOR NPN SI PD=1W FT=50MHZ 28480 1854-0565 
A10202 1854-0071 TRANSISTOR NPN SI PD=300MW FT=200MHZ 28480 1854-0071 
A1R1 03437-62502 MATCHED SET (A1R1 & A1R8) 28480 03437-62502 
A1R2 068324715 8 RESISTOR 470 5% ,25W FC TC2@400/+600 01121 CB4715 
A1R3 0683=3915 4 RESISTOR 390 SX .25W FC TC#=400/4600 O1iel CB3915 
ALR4 06833915 RESISTOR 390 S% .25W FC TCe=400/4600 O1iet CB3915 
AIRS 0683=1045 15 RESISTOR 100K SX .25W FC TC2"400/+800 01121 CB1045 
A1R6 0683=1045 RESISTOR 100K 5% ,25W FC TCe=400/+800 01121 cB1045 
A1R7 0683-1045 RESISTOR 100K S% ,25W FC TC#-400/+800 01121 CB1045 
A1R9 0757-0442 3 RESISTOR 10K 1% .125W F TC#0+100 24546 Cuel/BeT0=1002=F 
A1R10 068321015 5 RESISTOR 100 S% ,25W FC TCs=400/4+500 01121 CB1015 
AIR11 0757-0442 RESISTOR 10K 1% ,125W F TC#04"100 24546 Chel/BeT0=10020F 
ALR12 068384715 RESISTOR 470 5% ,25W FC TC2=400/4600 01121 cB4715 
A1R13 068384715 RESISTOR 470 5% .25W FC TCE=400/4600 01121 CB4715 
A1R15 0698-6704 1 RESISTOR 24.9K ,25% ,125W F TC#ed+"100 24546 NAG 
A1R16 068382225 11 RESISTOR 2,2Kk 5% ,25W FC TC#=400/+700 01121 CB2225 
A1R17 069894123 2 RESISTOR 499 1% .125W F TC#0+=100 24546 Cel /B=T0S499GROEF 
A1R19 0757=0199 1 RESISTOR 21,.5K 1% ,125W F TC#0+"100 24546 C4mi/8eT092152=F 
AiR21 0698984123 RESISTOR 499 1% ,125W F TC20+100 24546 Chwl/BeT0HU99ROF 


Al-7 See note on schematic 1. 


AA These changed from part number 1901-0045 on serial numbers greater thar 4B Serial numbers greater than 1630A00135, CR213 was changed from a 5% compo- * 
1630400620. nent to insure that the CR12 changed in 46 does not affect overload recovery time. 


See introduction to this section for ordering information 


6-4 Rev. A 


Reference 
Designation 


A1Re2 
A1R23 
A1LR24 
A1R25 
A1R26 


ALR27 
A1R28 
A1LR29 
A1R30 
A1R31 


A1R32 
A1R33 
A1R34 
A1R35 
A1R36* 
A1R37 
A1R38 
ALR39 
AIR41 
ALRG2 
A1LR43 


AIRGY 
A1RUS 
ALRU6 
ALR47 
AIR4B 


ALR4YD 
A1RS1 
A1RS2 
A1R53 
A1LRS4 


A1RSS5 
A1R57 
A1R58 
ALRSI 
A1R61 


A1R62 
A1R63 
A1R65 
A1R66 
A1R67 


A1R6A 
ALR69 
AIR71 
A1R72 
A1R73 


ALR74 
ALR7S 
A1R76 
A1R77 
A1R78 


A1R79 
A1R80 
A1R81 
A1R82 
A1R83 


A1R84 
A1R85 
A1LR86 
A1R87 
A1R88 


A1LR89 
A1R91 47 
A1R92 
A1LR93 
A1R94 


A1RIS 
A1R96 48 
A1R98 
ALRIIO 
A1R100 


A1R101 
A1R102 
A1R103 
ALR104 
A1R105 


A7,8 See note schematic 1. 


0683=2225 
068321835 
0683=3325 
0683-3325 
0683"4705 


068304715 
0683-3325 
068321135 
0683-4705 
068323035 


0683-24715 
068321505 
0683-6815 
0698=4u98 
0683—999P 

0683—5125 

0683=2235 
0683-1025 
0683=#5125 
0663=6225 
0683-6225 


0683-1015 
0683=3335 
0683-6835 
0683=<3325 
0683=<4705 


068324705 
0683-6825 
0683-2025 
0683=1005 
06832425 


068324725 
0698-3156 
1813—0078 
0683-1005 
0698 e4478 


068321025 
069884382 
068384705 
0683=3925 
21003569 


0698=3226 
0683=4705 
068324705 
0683=2205 
075720270 


0757-0463 
068324745 
0683=1635 
0683=1635 
0683-3935 


0683"1045 
0683=2735 
0683-21045 
0683-1045 
06863=1045 


0683-1045 
0683=1045 
0683-1535 
0683=5625 
0683-1625 


0683=3005 
0683-1636 
06831025 
0683=2215 
0683-2215 


068321045 
0683-1015 
0683=4705 
06832225 
0683=2225 


06831535 
0683-3325 
0683-1535 
068324705 
075720472 


Table 6-3. 


HP Part 


RESISTOR 
RESISTOR 
RESTSTOR 
RESISTOR 
RESISTOR 


RESISTOR 
RESISTOR 
RESISTOR 
RESISTOR 
RESISTOR 


RESISTOR 
RESISTOR 
RESISTOR 
RESISTOR 


RESISTOR— 


Replaceable Parts (Cont'd). 


Description 


2.2K SX .2e5wWw FC TCH"400/4700 
18K S% ,25wWw FC TCe=9400/4800 
3.3K 5% ,25W FC TCe-400/4700 
3.3K 5% ,25W FC TO2-400/4700 
47 $% .25W FC TC##400/4+500 


470 5% ,25W FC TCs=400/+600 
3.3K 5% .25W FC TCe-400/4+700 
11K 5% ,25W FC TC==400/+800 
47 5% .25w FC TCe=400/+500 
30K S% ,25W FC TC#=400/+800 


470 S% .25W FC TC8=400/+600 
15 5% ,25W FC TCe#400/+500 

680 5% .25W FC TCe=400/4600 
53,6K 1% ,125W F TC204=100 

FXD (PAD VALUE) 


RESISTOR 5.1K 5% .25W FC TC =—400/+700 


RESISTOR 
RESISTOR 
RESISTOR 
RESISTOR 
RESISTOR 


RESISTOR 
RESISTOR 
RESISTOR 
RESISTOR 
RESISTOR 


RESISTOR 
RESISTOR 
RESISTOR 
RESISTOR 
RESISTOR 


RESISTOR 
RESISTOR 


22k S% ,25W FC TCs=400/4+800 
1K 5% .25w FC TC==-400/+600 
5.1K 5% ,25W FC TCs=400/+700 
6.2K 5% ,25W FC TC2=400/4700 
6.2K SX ,25W FC TCe"400/4700 


100 5% ,25w FC TC==400/4500 
33K 5% .25W FC TCH=400/+800 
68K 5% ,25W FC TC8=-400/+800 
3.3K 5X ,25W FC TCe=400/4700 
47 5% .25W FC TC=400/+500 


47 5% ,25Ww FC TC="400/4500 
6.8K SX .25W FC TC3=400/+700 
2K SK .25W FC TCs=400/4700 
10 5% .25w FC TCH—400/4500 
2.4K SX .25W FC TCH"400/4+700 


7K S% ,25W FC TCB=400/+700 
19,7K 1% ,125W F TCB20+=100 


RESISTOR (HYBRID) 


RESISTOR 
RESISTOR 


RESISTOR 
RESISTOR 
RESISTOR 
RESISTOR 


RESISTOR*=TRMR 200K 10% C TOPSADJ 18=TRN 


RESISTOR 
RESISTOR 
RESISTOR 
RESISTOR 
RESISTOR 


RESISTOR 
RESISTOR 
RESISTOR 
RESISTOR 
RESISTOR 


RESISTOR 
RESISTOR 
RESISTOR 
RESISTOR 
RESISTOR 


RESISTOR 
RESISTOR 
RESISTOR 
RESISTOR 
RESISTOR 


RESISTOR 
RESISTOR 
RESISTOR 
RESISTOR 
RESISTOR 


RESISTOR 
RESISTOR 
RESISTOR 
RESISTOR 
RESISTOR 


RESISTOR 
RESISTOR 
RESISTOR 
RESISTOR 
RESISTOR 


10 5% .25W FC TCB-400/+500 
10,7K 1% ,125W F TCS0+=100 


1K 5X ,25W FC TC8=400/+600 
$2.3 1% ,125W F TCB0+"100 

47 5% ,25W FC TCe=400/+500 
3.9K SX ,25W FC TC8@400/4700 


49,9K 1% .125W F TC804=100 
47 5% .25W FC TCe=400/4+500 
47 5% .25W FC TCs-400/4500 
22 5% ,25W FC TC&=400/+500 
249K 1% ,125W F TC#04"100 


82.5K 1% ,125W F TC80+=100 

470K 5% ,25W FC TC#=800/+900 
16K SX ,25W FC TC8=400/+800 
16K 5X .25W FC TCs=400/4800 
39K 5% ,25W FC TC#=400/+800 


100K 5% ,25W FC TC3"400/4800 
27K S% ,25W FC TCs=-400/4+800 

100K 5% ,25W FC TC==400/+800 
100K 5% ,25W FC TCs=400/4800 
100K 5% .25W FC TC#=400/+800 


100K 5% ,25wW FC TC==400/+800 
100K 5% ,25W FC TC#=400/+800 
15K 5% ,25W FC TC#=400/+800 

5.6K SX ,25W FC TCe=400/4+700 
1.6K 5% .25W FC TC#@400/+700 


30 SX ,25Ww FC TC#=400/4+500 
36K S% ,25W FC TCeH400/+800 
1K 5% ,25W FC TC2=400/+600 
220 5% ,25W FC TCa=400/+600 
220 SX .25W FC TC#9400/4600 


100K SX ,25W FC TCs=400/+800 
1005% ,25W FC TCs=400/+500 
47 5% .25W FC TCe=400/+500 
2.2K 5% ,25W FC TCt=400/4700 
2.2K 5% ,25W FC TCs=400/+4700 


15K 5% .25W FC TC2=400/+800 
3.3K 5% ,25W FC TCa=400/4700 
15K 5% ,25W FC TC#=-400/+800 
47 S% .25Ww FC TCe=-400/4500 
200K 1% ,125w F TCe0+=100 


Mfr 
Code 


See introduction to this section for ordering information 


Mfr Part Number 


CB22e25 
CBi835 
CB83325 
C83325 
CB4705 


C84715 
C83325 
C681135 
C84705 
C83035 


CB4715 
C81505 
CB68i5 
C4m1/8eT095362eF 
0683—999P 
CB5125 
CB2235 
CB1025 
CB85125 
CB6225 
CB6225 


CB1015 
CB3335 
CB6835 
C83325 
CR4705 


CB4705 
C868e25 
CB202e5 
CB1005 
CB2425 


CB4725 
C4ml/BaT0a[472aF 
1813—0078 

CB1005 

C41 /BaT0H1L0720F 


CBi0e5 
C4m1/8aT0eS2R3=F 
CB4705 

C83925 

68WR200K 


Ce4, T=0 

CB4705 

CB4705 

CB2205 
C4o1/B-T0e2493eF 


C4nl1/BaT0e8252=F 
CB4745 
CB1635 
CB1635 
CB3935 


CB1045 
CB2735 
CB1045 
CB1045 
C61045 


CBi045 
CB1045 
CB1535 
CB56e5 
CB1625 


CB3005 
CB1636 
CB1i0e5 
CB2215 
CB2215 


CB1i045 
CB1015 
CB4705 
CB2225 
CB2225 


CB1535 
CB3325 
CB1535 
CB4705 
C4o1/b=T092003-F 


Rev. A 6-5 


Reference 


Designation 


A1R106 
A1R107 
A1R108 
A1R109 
A1R115 48 
A1R201 
A1R202 
A1R203 
A1R204 
A1R205 
A1R206 410 


A1R207 
A1R208 


A1Ti 


A1U1 
AiUv2 
A1U3 
Aiuda 
A1US 


A1U6 
A1U7 
A1U8 
ALU9 
A1U10 


A1U11 
A1U12 
A1U13 
A1U14 
A1U15 


A1U16 
A1U17 
A1U18 
A1U19 
A1U201 


A2 


A2C1 
A2C2 
A2c3 
A2c4 
A2cs 


A2C6 
A2C7 
A2c9 
A2C100 
A2cio1 


A2C102 
A2C103 
A2ci04 
A2Cci05 
A2C106 


A2C107 
A2C108 
A2C109 
A2C110 
Ae2ciie2 


A2ci13 
A2c201 
A2C202 
A2C203 
A2c204 


A2c205 
A2C206 
A2C207 
A2C208 
A2c209 
A2C210 

Aecaii 
A2C21i2 
A2C213 
A2Ce2i4 
A2C215 


Ag See note on schematic 1. 


Table 6-3. Replaceable Parts (Cont'd). 


HP Part 


0698-3243 
075720485 
0698-8349 

0683=1225 
0683-1635 
06830475 

068320475 
0683-1035 
0683-1035 
068324325 
06832425 


0683-5625 
0683=8225 


9100-3681 


1820-0981 
1820=0477 
1820=0493 
1826-0208 
1990=#0584 


1820-0981 
1858-0049 
18260354 
1990—0444 
18201145 


18260342 
1820#0493 
1826-0065 
1820"1145 
1820"1145 


1820°1145 
1820#1722 
18201721 
1990—0444 

1826-0353 


0340-0060 
504081449 


03437=66502 


0150-0093 
0160=2199 
0180°1701 
0160-2202 
0180+0373 


0160=3847 
0160#3847 
0180"1704 
0160-4064 
0160-2306 


01801701 
0150=0121 
0140-0234 
01603622 
0160-0368 


0150=0121 
0160-3622 
01603622 
01604299 
016082204 


0160-4299 
016020374 
0180—1735 
0180—0197 
0180-2506 


0160=+0170 
0160-0374 
016091735 
0180#0197 
0160-2198 
0150—0121 

01600205 
0180#0374 
01801735 
0180=0197 
01801701 


A10 See note on schematic 5. 


6-6 Rev. A 


Description 


RESISTOR 178K 1% ,125W F TC=04=100 
RESISTOR 681K 1% ,125W F TCS0+%=100 
RESISTOR 715K 1% .125W F TC=0+ 1000 
RESISTOR 1.2K 5% ,25W FC TCEH400/+700 
RESISTOR 100 5% .25W FC TC=—400/+500 
RESISTOR 4.7 5% .25W FC TC=—400/+500 
RESISTOR 4,7 S% .25w FC TC#=400/+4+500 
RESISTOR 10K S% ,25w FC TC#400/+700 
RESISTOR 10K 5% .25W FC TCE=400/+700 
RESISTOR 4,3K SX ,25w FC TCe=400/+700 
RESISTOR 2.4K5% .25W FC TC==400/+700 


RESISTOR 5.6K 5% ,25W FC TC#=400/4+700 
RESISTOR 82k S% ,25Ww FC TCe=400/+700 


TRANSFORMER, PULSE 


IC=DIGITAL CD4016AY CMOS QUAD 

IC LM 301A OP AMP 

If LM 307 OP AMP 

IC LM 310 OP AMP 

OPTO=ISOLATOR LED=PXSTR BVCEOs20V 


BILATL 


IC=DIGITAL CDO4016AY CMOS QUAD 
TRANSISTOR ARRAY, CA3183E 

OP, AMPL. SPEC. LM310H 
OPTO—ISOLATOR LED-—PXSTR IF = 60 MA — MAX 
IC—DIGITAL CD4049AE CMOS HEX 1 INV 


BILATL 


IC UA 7490 OP AMP 

IC LM 307 OP AMP 

IC LM 311 COMPARATOR 

IC=DIGITAL CO4O049AE CMOS HEX 1 INV 
IC=DIGITAL CO4O49AE CMOS HEX 1 INV 


IC=DIGITAL CO4O49AE CMOS HEX 1 INV 
IC=DIGITAL MC14S5S59CP CMOS 

IC*=DIGITAL MC14549CP CMOS 
OPTO-—ISOLATOR LED-—PXSTR IF = 60 MA — MAX 
IC 78Li15 V RGLTR 


Ail MISCELLANEOUS 


TERMINAL=STUD SPCL=FOTHRU PRESSeMTG 
HINGE 


P.C, ASSEMBLY 


CAPACITOR=FXD ,OLUF #80="20% 100WVDC CER 
CAPACITOR@FXD 30PF #=85% 300wVOC MICA 
CAPACITOR=FXD 6,8UF+#=#20% 6VDC TA 
CAPACITOR@=FXD 7S5PF #=S% 300WVDC MICA 
CAPACITOR@=FXD ,68UF#"10% 35VDC TA 


CAPACITOR@=FXD ,O1UF #100°0% SOWVDC CER 
CAPACITOR@FXD ,O1UF +#100"°0% SOwVOC CER 
CAPACITOR@=FXD 47UF+=10% 6VDC TA 
CAPACITOR@=FXD .O1UF #=10% 25WwvDC CER 
CAPACITOR=FXD 27PF #=S% 300wWVDC MICA 


CAPACITOR@FXD 6,8UF4#=20% 6VDOC TA 
CAPACITOR=FXD .1UF #80=20% SOwVDC CER 
CAPACITOR@=FXD SOOPF +=1% 300WVDC MICA 
CAPACITOR@FXD ,1UF #80"20% 100wWVDC CER 
CAPACITOR=FXD 16PF #=S5S% SOOwVDC MICA 


CAPACITOR@=FXD ,1UF +80=20% SOWVOC CER 
CAPACITOR@FXD .1UF #80"20% 100WVDC CER 
CAPACITOR=FXD ,1UF #80"20% 100WVDC CER 
CAPACITOR@FXD 2200PF +#°20% 250WVDC CER 
CAPACITOR@=FXD 100PF #=5% 300WVDC MICA 


CAPACITOR@=FXD 2200PF +#=20% 250WVOC CER 
CAPACITOR=FXD 10UF¢=10% 20VDC TA 
CAPACITOR—FXD .22UF +— 10% 35VDC TA 
CAPACITOR—FXD 2.2UF +— 10% 20VDC TA 
CAPACITOR=FXD 4S70UF4#S0=10% 25V0C AL 


CAPACITOR=FXD ,22UF +80"20% 25wvDC CER 
CAPACITOR=FXD 10UF4¢=10% 20VDC TA 
CAPACITOR=FXD .22UFe"10% 35VDC TA 
CAPACITOR@=FXD 2,2UFe#=10% 20V0C TA 
CAPACITOR=FXD 20PF #=5% 300wVDC MICA 
CAPACITOR—FXD .1UF +80—20% 50WVDC CER 
CAPACITOR@=FXD 10PF #25% SOOWVOC MICA 
CAPACITOR@FXD 10UF+=10% 20V0C TA 
CAPACITOR@=FXD ,22UFe"10% 35V0C TA 
CAPACITOR@FXD 2,2UF#=10% 20VDC TA 
CAPACITOR@FXD 6,8UF#=20% 6VDC TA 


Mfr 
Code 


24546 
24546 
19701 
01121 
01607 
01121 

01121 
01121 
01121 
01121 
01607 


01121 
O11e1 


28480 


02735 
27014 
27014 
27014 
50579 


02735 
02735 
27014 
01295 

02735 


07263 
27014 
27014 
02735 
02735 


02735 
04713 
04713 
01295 
27014 


98291 
28480 


28480 


28480 
28480 
56289 
28480 
$6289 


28480 
28480 
56289 
28480 
28480 


56289 
28480 
72136 
28480 
28480 


28480 
28480 
28480 
56289 
28480 


56289 
56289 
56289 

56289 
28480 


28480 
56289 
56289 
$6289 
28480 
28480 

28480 
56289 
56289 
56289 
$6289 


See introduction to this section for ordering information 


Mfr Part Number 


C4~1/8eT091783=aF 
NAY 


MF5C1/8—TO—7153—F 
CBi2es 


CB 1015 
CB47G5 
CB47GC5 
CB1035 
CB1035 
CB4325 
CB2425 


CB5625 
CB8225 


9100-3881 


CD4016AY 
LM301AN 
LM307N wT 
LM3L0N 


ILD 74 rgqo-olb 


CO4O1L6AY 
CA3183E 
LM310H 
TIL111 
CO4049AY 


UAT4IDHC 
LM307N 
LM311N 
CO4O49AY 
CD4049AY 


CO4049AY 
MC145S59CP 
MC14549CP 
TIL111 
LM78LISACH 


FT*E@#15 
504081449 


03437-66502 


015020093 
0160"2199 
150D685x0006A2 
0160"2202 
150D684x903S5A2 


0160#3847 
0160-3847 
1500476x9006B2 
0160<4064 
0160-2306 


1500685x0006A2 
01500121 
OMiSFSO1FOS00WVIC 
0160#3622 
0160-0368 


0150#0121 
01603622 
016083622 
CO6TF251F222MS22=CDH 
01602204 


CO67F251F222MS22-CDH 
1500106x9020B2 
150D224X9035A2 
150D225X9020A2 
0180-2506 


0160-0170 
1500106x90208e 
150D224x9035A2 
1500225x9020A2 
0160°2198 
0150—0121 
016020205 
1500106x9020B2 
150D0224x9035A2 
150D225x9020A2 
150D68SxX0006A2 


Table 6-3. Replaceable Parts (Cont'd). 


HP Part — Mfr 


Reference 


Designation Mfr Part Number 


AeC216 0180#1715 CAPACITOR=FXD 1S50UF+#=10% OVDC TA 1500157x9006R2 
AeC217 0150-0093 CAPACITOR@FXD ,OLUF ¢80"20% 100WVDC CER 0150-0093 
A2C218 0180-0094 CAPACITOR=FXD 100UF#7S5=10% 25VDC AL 3001076025002 
AeC219 0180-0094 CAPACITOR@=FXD 100UF4#75=10% 25VDC AL 30D107G0250D2 
A2C220 0180"1701 CAPACITOR@FXD 6,8UFe=20% 6VDC TA 150D685x0006A2 
A2C221 0180#1701 CAPACITOR#=FXD 6,8UF#=20% 6VDC TA 1500685x0006h2 
A2C222 018991701 CAPACITOR=FXD 6,8UF¢=20% 6VDC TA 150D0685x0006A2 
A2C223 018601701 CAPACITOR=FXD 6,8UF#=20% 6VDC TA 150D068S5x0006h2 
A2C224, C225 43 0160-1701 CAPACITOR=FXD 6,8UF+#=220% 6VDC TA 150D68S5x0006A2 
A2cRi 190120040 DIODE=SWITCHING 30V SOMA 2NS D035 1901-0040 
A2cR2 1901-0040 DIQDE*SWITCHING 30V SOMA 2NS DO@35 1901-0040 
A2CR3 1901=0040 DIODE*SWITCHING 30V SOMA 2NS D00=35 1901-0040 
A2CRY 1901=0040 DIODE*SWITCHING 30V SOMA 2NS DO#=35 1901=0040 
A2CRS 1901-0040 DIODE*SKITCHING 30V SOMA 2NS DO0#=35 1901-0040 
A2CR6 1901-0040 DIODE=SWITCHING 30V SOMA 2NS DO0#=35 1901-0040 
A2CR7 1901°0535 DIODE=SCHOTTKY 190120535 
A2CRi01 1901-0040 DIODE*SWITCHING 30V SOMA 2NS D0@35 1901=0040 
A2CR102 42 1902—3048 DIODE=ZNR 3.48V 5% DO=7 PD=,4W Tle 058% 1902-3048 
A2CR103 1901=0040 DIODE*SWITCHING 30V SOMA 2NS N0#35 1901-0040 
A2CR104 190120535 DIODE=SCHOTTKY 190120535 
A2CR201 19010045 DIODE=PWR RECT 100V 750MA DO#29 19010045 
A2CR202 190120045 DIODE=PWR RECT 100V 750MA DO=29 1901=0045 
A2CR203 1901-0045 DIODE*PWR RECT 100V 750MA D0#29 1901#0045 
A2CR204 190120045 DIODE=PWR RECT 100V 750MA DO-29 190120045 
A2CR205 1901=0040 DIODE*=SWITCHING 30V SOMA 2NS DO#35 1901-0040 
A2CR206 1901-0040 DIODE@SWITCHING 30V SOMA 2NS DO#=35 1901-0040 
A2CR207 1901-0040 DIODEeSWITCHING 30V SOMA 2NS D035 1901-0040 
A2CR208 1901"0040 DIODE=SWITCHING 30V SOMA 2NS 00#=35 1901-0040 
A2CR209 1901=#0045 DIODE=PWR PECT 100V 750MA D0=29 1901-0045 
A2CcR211 1901=*0045 DIQDE=PWR RECT 100V 750MA DO#29 1901=0045 
AeCR2i2 1902=0049 DIODE=ZNR 6,19V 5% DO#7 PDs,4w TCs+,022% 19020049 
9170-0894 CORE*SHIELDING BEAD 568590 e65S/4A6 
9170=0894 CORE*SHIELDING BEAD S6=590=65/4A6 

A2L201 9100=3807 COIL=MLD 110NH 5% O&50 .1550X,375LG 9572 
A2a1 1854—0094 TRANSISTOR NPN SI TO#92 1954—0094 
A202 1853-0089 TRANSISTOR PNP 2N4917 SI PDe200MW 2N4917 
A2Q3 1853-0089 TRANSISTOR PNP 2N4917 SI PD2200MW 2N4917 
A2Q4 1854-0730 TRANSISTOR NPN TO=9e 1854-0730 
A2Q5 18540730 TRANSISTOR NPN TO=92 1854-0730 
A2Q6 1854-0730 TRANSISTOR NPN TO=#92 1854=0730 
A2Q7 1854-0730 TRANSISTOR NPN TO=92 1854-0730 
A208 1854=0215 TRANSISTOR NPN PD=350Mw FTS300MHZ SPS 3611 
A20100 1854-0071 TRANSISTOR NPN PO=300MW FT=200MHZ 1854-0071 
A2nio) 1855-0202 TRANSISTOR@JFET DUAL NeCHAN DeMODE SI E4ei 
A20102 1853-0089 TRANSISTOR PNP 2N4917 ST PD=200MwW 2N4917 
A20103 1853-20089 TRANSISTOR PNP 2N4917 SI PD=200MwW 2N4917 
A2G201 1853-0016 TRANSISTOR PNP SI TO=92 PD=300MW 1853-0016 
A20202 1854=0210 TRANSISTOR NPN 2N2222 SI T0918 PD=500MW 2N2222 
£29203 1853-0016 TRANSISTOR PNP SI TO=92 PD=300MW 1853-0016 
A20204 1854-0210 TRANSISTOR NPN 2N2222 SI TO"18 PDS500MW 2N2222 
A2Q205 1853-0016 TRANSISTOR PNP SI TO=92 PD=300MW 1853-0016 
A2Q206 1854=0210 TRANSISTOR NPN 2N2222 SI T0018 PDSS00MwW 2N2222 
A2Rt 0683-1335 RESISTOR 13K 5% .25w FC TC#-400/+800 CB81335 
A2Re2 0683=01335 RESISTOR 13K 5% ,25Ww FC TC#=400/+800 CB1335 
A2R3 1810°0263 NETWORK®RES 10©PIN@SIP ,1=PIN=SPCG 18100263 
A2R4 0683-1825 RESISTOR 1,8K SX ,25W FC TC3=400/+700 C81625 
A2R5 181020269 NETWORK*RES GePINeSIP ,1ePINeSPCG 1810=#0269 
A2R6 0757-0406 RESISTOR 182 1% ,125w F TC20+-100 C4m1/8=T0=182ReF 
A2R7 0683-1525 RESISTOR 1.5K 5% ,25W FC TCH=400/+4700 CB1525 
A2RS 0683=1025 RESISTOR 1K S% ,25w FC TC=2400/4600 Cei10es 
A2R9 0683-1525 RESISTOR 1.5K SX .25W FC TC2"400/+700 CBiSe5 
A2R10 0683-20335 RESISTOR 3,3 5% ,25Ww FC TC==400/74500 CB33G5 
A2R11 0683=1525 RESISTOR 1.5K 5% ,25W FC TC==400/+700 CB1Se5 
A2R12 0683-4715 RESISTOR 470 5% .25Ww FC TCs=400/+600 CB4715 
A2R13 0683-1525 RESISTOR 1,5K 5% ,25W FC TCs=400/+700 CBiSe5 
A2R14, R15 0683-1025 RESISTOR 1k 5% ,.25W FC TC&=400/+4600 CB1025 
A2R16 0683-8215 RESISTOR 820 5% ,25W FC TC="400/+600 CBB215 
A2R17 0683-1015 RESISTOR 100 5% ,25W FC TCe=400/+500 C81015 
A2R18 0683=1045 RESISTOR 100K 5% ,25w FC TC==400/+800 CB1045 
A2R19 0683-3045 RESISTOR 300K 5% .25W FC TCe=800/+900 CB3045 
A2R2t 0683-24705 RESISTOR 47 5% .25w FC TC2=-400/4500 CB4705 
A2R23 06831035 RESISTOR 10K 5% ,25w FC TC2=400/+700 CB1035 
A2R24 0683-1035 RESISTOR 10K 5X ,25W FC TC2=400/+700 CB1035 
A2R25 0683-1035 RESISTOR 10K 5% ,25Ww FC TCt"400/+700 CB81035 

® A2R26 0683-1035 RESISTOR 10K 5% ,.25W FC TC==400/+700 CB1035 
A2R27 0683-1035 RESISTOR 10K 5% ,25w FC TC2=400/+700 CB1035 
A2R28 0683-1035 RESISTOR 10K S% ,25W FC TC#"400/+700 CB1035 


Al,2 See note on schematic 3. 


A3 See note on schematic 2. 


See introduction to this section for ordering information 


Rev. A 6-7 


Replaceable Parts 


Replaceable Parts 


Table 6-3. Replaceable Parts 


Reference HP Part ee: Mfr 
: OQ Description Mfr Par 
Designation Number ty P Code fr Part Number 
A2R29 0683-1035 RESISTOR 10K 5X ,25wW FC TC2=400/4700 01121 CB1035 
A2R31 0663-1035 RESISTOR 10K SX ,25W FC TCB8400/4+700 01121 CB1i035 
A2R32 1810-0269 NETWORK®RES 9=PIN@SIP ,1=PIN=SPCG 28480 1810=0269 
A2R33 068322225 RESISTOR 2,2K 5% FC TC##400/4700 O112i CB2225 
A2R34 0683=22225 RESISTOR 2,2K 5% FC TCs#400/+700 01121 C82225 
A2R35 068342225 RESISTOR 2,2K 5% FC TC2#400/4700 O1i2i CB2225 
A2R36 068342225 RESISTOR 2,2K 5% FC TC8#400/+700 01121 CB2225 
A2R37 068382225 RESISTOR 2,2Kk 5% FC TCs"400/+700 O1i2i CB2225 
A2R38 068324715 RESISTOR 470 SX ,25W FC TC##400/+4600 01121 CB4715 
A2R100 069893519 RESISTOR 12,.4K 1% ,125W F TC204"100 24546 Cumj{ /BeT0=1242uF 
A2R101 0683-6215 RESISTOR 620 5% ,25w FC TC8=400/4+600 O1iei CB6215 
A2R102 068326215 RESISTOR 620 S% ,25W FC TCe-400/4600 Olle2i CB6215 
A2R103 0683-1035 RESISTOR 10K S% ,25W FC TC#&=@400/+700 01121 CB1035 
A2R104 068324735 RESISTOR 47K SX .25wWw FC TC2=400/4800 Oiliel C84735 
A2Ri05 06835125 RESISTOR S.,1K SX ,25W FC TCs-400/4700 01121 C851i25 
A2R106 068324715 RESISTOR 470 SX ,2S5W FC TC8=400/+600 01121 CB4715 
A2R107 0683-1005 RESISTOR 10 5% ,25W FC TCs=400/4500 O1t21 C81005 
A2R108 0683-9105 RESISTOR 91 5% .25W FC TC2-400/4500 01121 €B89105 
A2R109 068383015 RESISTOR 300 SX ,25W FC TC2#400/+600 O1tel C€83015 
AeRiii 07570278 RESISTOR 1.78K 1% ,125W F TCs04"100 24546 Chnj{ /BuT0H1 781 9F 
A2R112 0698—4471 RESISTOR 7.15K 1% .125W F TC=0+—100 24546 C4—1/8—TO-—7151-—F 
A2R113 0698—4464 RESISTOR 887 1% .125W F TC=0+—100 24546 C4—1/8—TO—887R-—F 
A2R114 0683—1005 RESISTOR 10 5% .25W FC TC=—400/+500 01121 CB1005 
A2Riis 0683-3025 RESISTOR 3K 5% ,25W FC TCs=400/+4+700 01121 CB30e5 
A2Ri16 0683-1015 RESISTOR 100 5% ,.25W FC TCs=400/+500 O1liel €81015 
A2R117 0757-0280 RESISTOR 1K 1% ,125W F TC#04¢2100 24546 CUm{/BueTOH-LO01L oF 
A2R118 0757=0280 RESISTOR 1K 1% ,125W F TC204100 24546 Cuaml/BeTOHLO01L=F 
A2R119 068384705 RESISTOR 47 5% ,25W FC TCB-400/+500 01121 CB4705 
A2R120 0683-1015 RESISTOR 100 S% ,25W FC TCB-400/+500 01121 cB1015 
A2R1i21i 068324705 RESISTOR 47 5% .25W FC TCe"400/4+500 01121 CB84705 
A2R1i22 068322225 RESISTOR 2.2K 5% ,25W FC TCs"400/+4+700 01121 CB2225 
A2R123 0683-6815 RESISTOR 680 SX .25W FC TC8#400/+600 O01i2i C86815 
A2Ri24 0683-3625 RESISTOR 3,6K SX ,25W FC TCe=400/+700 01124 CB3625 
A2R125 0683=#1025 RESISTOR 1K 5% ,25W FC TC2=400/4600 01121 81025 
A2R126 0683=3615 RESISTOR 360 5% ,25W FC TC8=400/+4+600 O1l2i CB3615 
A2R1i27 0683=3325 RESISTOR 3,3K 5% ,25W FC TC#=400/4700 01121 C83325 
A2R130 068382225 RESISTOR 2,2K S% ,25W FC TC##400/+4+700 01121 CB22e25 
A2R201 066322235 RESISTOR 22k SX ,25W FC TC#-400/+4+800 01121 CB2235 
A2R202 0683=2035 RESISTOR 20K 5% ,25wW FC TC8=400/+800 O1121 CB2035 
A2R203 068381045 RESISTOR 100K 5% ,25w FC TCs=400/4+800 01121 CBi045 
A2R204 06901511 RESISTOR 150 10% 1W CC TCs04529 01121 GBiSi1 
A2R205 0683-6815 RESISTOR 680 5% ,25W FC TC#=400/+600 Oil2i CB6815 
A2R206 06831235 RESISTOR 12K 5% ,25W FC TCz-400/+800 01121 C81235 
A2R207 075720442 RESISTOR 10K 1% ,125W F TC#0+=-100 24546 C4=1/8eT0"1002=F 
A2R208 0683-1025 RESISTOR 1K 5% ,25wW FC TCs#400/+600 01121 Cai025 
A2R209 068381045 RESISTOR 100K Sx ,25W FC TC-400/+800 01121 CBi045 
A2e2R2i 1* 0683<999P PESISTOR, FXD (PAD VALUE) 28480 0683=999P 
A2R212 068382235 RESISTOR 22K SX ,25Ww FC TC2=400/+800 01121 CB2235 
A2R213 069884487 RESISTOR 25,5K 1% ,125W F TC80+=100 24546 C4m{/8=T0=2552eF 
A2R214 068382235 RESISTOR 22k SX ,25Ww FC TCe&H400/4800 01121 C82235 
A2R215 06832235 RESISTOR 22K SX ,25wWw FC TCH-400/+800 01121 C82235 
A2R216 068322035 RESISTOR 20K SX ,25W FC TC8=400/4+800 01121 C82035 
A2R217 0683-1045 RESISTOR 100K S% ,25w FC TCs=400/+800 Oii2i CB1045 
A2R218 0683-6815 RESISTOR 680 5% ,25W FC TCS=-400/+600 01121 CB6815 
A2R219 0683-1235 RESISTOR 12K S% ,25Ww FC TC#-400/+4+800 01121 C81235 
A2R221 068321345 RESISTOR 130K S% ,25Ww FC TCs=800/+900 01121 CB1345 
A2R222 0683#1525 RESISTOR 1.5K SX ,25W FC TC2=400/+700 01121 CB8i525 
A2R223 0683=2235 RESISTOR 22K SX .25w FC TCe#400/+800 01121 cg82235 
A2R224 068322035 RESISTOR 20K S% ,25W FC TOs"400/+4800 01121 C82035 
A2R225 0683-1045 RESISTOR 100K SX ,25W FC TC#"400/4800 O1i2i CB1i045 
A2R226 0683=6815 RESISTOR 680 5% ,25W FC TC8=400/+4+600 01121 CB6815 
A2R227 0683=#1235 RESISTOR 12K S% ,25w FC TC#=400/4+800 01121 CB1235 
A2R228 068320475 RESISTOR 4,7 5% ,25w FC TCt#400/4500 01121 CB47G5 
A2R229 0683-6825 RESISTOR 6,8K 5% ,25wWw FC TEs"400/+700 O1l1et CB6825 
A2R231 0683-1655 RESISTOR 1,6” SX ,25wW FC TC#=900/41100 01121 C81655 
A2R232 0683=4725 RESISTOR 4,7K 5% .25W FC TC#=400/4700 01121 CB4725 
A2R233 068322045 RESISTOR 200K SX ,25wWw FC TC8=800/4+900 O1t21 CB82045 
A2R234 0683824725 RESISTOR 4,7K SX ,25w FC TC##400/+4+700 01121 CB84725 
A2R235 0683-22235 RESISTOR 22k SX ,25W FC TCs"#400/4+800 O1i2i CB2235 
A2R236 0683-1225 RESISTOR 1,2K S% ,25w FC TC2"400/4700 01121 C8i225 
A2R238 0698 #4469 RESISTOR 1,15K 1% ,125W F TC#04"100 24546 Chel /8eTI0ML1SiMF 
A2si 310182094 SWITCH ASSEMBLY, ROCKER 28480 3101°2094 


See introduction to this section for ordering information 


Reference 
Designation 


HP Part 
1820+1558 
1820"149] 


1820-1491 
1820-1730 


A2U1, U2 
A2us 
A2u4 
A2US 


A2U6 1820-1196 
A2uU7 1820"1491 
AGUA 1820"1416 
A2u9 1829-0621 


A2U11 1820°1199 


A2vu1i2 18201199 


A2u13 1820-1197 
A2ui4 182021197 
A2UIS 18201210 


A2U16 1820-1210 


A2U17 1820+0987 
A2U18 18201730 
A2U19 182081491 
A2U21 182081492 
A2vee 18201197 
A2U23 1820—1206 

A2U24 03437-62503 
A2U25 1820°1216 
A2UC6 1820-1216 
A2vue7 1820"1216 


A2U28 1820"1491 


A2U29 1820"149)1 


A2usl 1820e{49j 
42U32 1820"1194 
A2U33 18201198 


A2Ua4 1820-1470 


A2us5s 1820=9628 


A2USE 18201492 
A2u37 1@20°1195 
A2U3e 182081492 


A239 1820-0628 


A2U41 
A2U4e 
A2U43 
A2uU44 
A2U45 


1816—1023 
1816—1026 


1816—1027 
1816—1024 
1820°1273 


A2U47 18201328 


A2U4aA 182020978 
A2uU49 1820"1212 
A2uU51 182001415 


A2uS2 1820-0806 


A2u100 1820°1195 


A2U101 1820"#1729 
A2ui0e 1820°1729 
A2U103 1820"1729 


42uirog 1820=1729 


A2u105 1820"1279 


A2U106 1820-1279 
A2u107 1820-1279 
A2uU108 182021279 


A2u109 1R20"1279 


A2Ui11 1820+1279 


A2uU112 1826°1279 
A2U113 182021207 
A2U114 1R20"11 44 


A2U115 1@20#1210 


A2U116 1820"1206 


A2u117 182081425 
A2U118 1820-1282 
A2U119 1820"1423 


A2U121 1820=0693 


A2U 122 1906=0070 


A2U123 1820#0125 
A2U124 1820"1212 
A2vue01 1826e9345 


A2U202 182020439 


A2U203 1826=0346 


O410"1011 


AeyYi 


Table 6-3. Replaceable Parts 


IC*DIGITAL 
IC@=DIGITAL 
IC*DIGITAL 
IC=DIGITAL 


IC@DIGITAL 
IC=DIGITAL 
IC=DIGITAL 
IC*DIGITAL 
IC=DIGITAL 


IC=DIGITAL 
IC*DIGITAL 
IC*=DIGITAL 
IC@DIGITAL 
IC*DIGITAL 


IC*DIGITAL 
IC“DIGITAL 
IC*-DIGITAL 
IC=DIGITAL 
IC*DIGITAL 


NANOPROCESSOR ASSY(MA 


IC=DIGTTAL 
IC-DIGITAL 
IC*DIGITAL 
IC*DIGITAL 


IC*DIGITAL 
IC*OIGITAL 
IC*DIGITAL 
IC*DIGITAL 
IC*DIGITAL 


IC SN74 


Description 


MC3441P TTL*® QUAD 


SN74LS367N 
SN74LS367N 
SN74LS273N 


SN7T4LS174N 
SN74LS367N 


TTL 
rte 
TTL 


TTt 
LO 


LS HEX 1 
LS HEX 1 
LS OCTL 


LS HEX 
LS HEX 1 


SN74LSi14N TTL LS HEX 1 INV 
SN7438N TTL QUAD 2 NAND 


SN74LSO4N 


SN74LSO4N 


TTL 


Te 


SN74LSOON TTL 


SN74LSO0N 
SN74ULS51N 
SN74LS51N 


TTL 
TUL 
TTL 


LS HEX 1 


LS HEX 1 

LS QUAD 2 NAND 
LS QUAD 2 NAND 
LS DUAL 2 

LS DUAL 2 


93L16PC TTL L 8 

SN74LS273N TTL LS OCTL 
SN74LS367N TTL LS HEX 1 
SN74LS368N TTL LS HEX 1 INV 
SN74LSOON TTL LS QUAD 2 NAND 


IC—DIGITAL SN74LS27N TTL !.S TPL 3 NOR 


SN74GLS138N 
SN74LS136N 
SN74LS138N 
SN74LS367N 


SN74LS367N 
SN74ULS367N 
SN74LS193N 


TCHED SET A2U24—A2R237) 
Te &o 3 


TTL 
TTL 
TTL 


TTL 
TTL 
Tt 


LS 3 
Ls 3 
LS HEX 1 


LS HEX 1 
LS HEX 1 
LS BIN 


SN74LSO3N TTL LS QUAD 2 NAND 
SN74LS157N TTL LS QUAD 2 


BON 64=BIT RAM TTL 


IC=DIGITAL SN74LS368N TTL LS HEX 1 INV 
IC=DIGITAL SN74LSi175N TTL LS QUAD 
IC=DIGITAL SN74LS368N TTL LS HEX 1 INV 


IC SN74 


PROGRAM, PROM (BI-POLAR) 
PROGRAM, PROM (BI—POLAR) 
PROGRAM, PROM (BI—POLAR) 
PROGRAM, PROM (BI—POLAR) 
SN74LS28N TTL LS QUAD 2 NOR 


IC@DIGITAL 


IC=DIGITAL 
IC*DIGITAL 
IC*DIGITAL 
IC*DIGITAL 
IC*DIGITAL 


IC=DIGITAL 
IC=DIGITAL 
TC@DIGITAL 
IC*DIGITAL 
IC*DIGITAL 


IC*DIGITAL 
IC*=DIGITAL 
IC*=DIGITAL 
IC=DIGITAL 
IC*=DIGITAL 


ICsDIGITAL 
IC*DIGITAL 
IC*DIGITAL 
IC*DIGITAL 
IC*DIGITAL 


ICeDIGITAL 
IC=DIGITAL 
IC*DIGITAL 
IC*=DIGITAL 
IC=DIGITAL 


DIODE=ARRAY 
711C COMPARATOR 


IC UA 


MC14526CP CMOS 
CO4GO7AE CMOS DUAL 
SN74LS5112N TTL LS DUAL 
SN74LS13N TTL LS DUAL 4 NAND 
MC10109P ECL DUAL 45 OReNOR 


SN74LS175N 
SN74LS259N 
SN74LS259N 
SN74LS259N 
SN74LS259N 


SN7T4LS1I90N 
SN74LS190N 
SN74LS190N 
SN74LS190N 
SN74LS190N 


SN74LS190N 
SN74LS190N 


rT bk 
TTL 
TTL 
TTt 
TTL 


TTL 
VUE 
TTL 
Leg 
TTL 


TTL 
TTL 


BON 64e@BIT RAM TTL 


BIN 


LS QUAD 

LS COM 
LS com 
LS COM 
LS COM 
LS DECD 
LS DECD 
LS DECD 
LS DECD 
LS DECD 
LS DECD 
LS DECD 


SN74LS30N TTL LS 8 NAND 
SN74LS02N TTL LS QUAD 2 NOR 
SN74LS5i1N TTL LS DUAL 2 


SN74LS27N 


TTL LS TPL 3 NOR 
SN74LS132N TTL LS QUAD 2 NAND 


SN74LSi09N TTL LS OUAL 
SN74LS123N TTL LS DUAL 
SN74S74N TTL S DUAL 


IC*DIGITAL SN74LS112N TTL LS DUAL 


IC 78M12 V 
IC UA 


IC LM 358 


RGLTR 


723C V RGLTR 


OP AMP 


CRYSTAL, QUARTZ 


Mfr 
Code 


04713 
01295 
01295 
01295 


91295 
01295 
01295 
01295 
01295 


01295 
01295 
01295 
01295 
01295 


07263 
01295 
01295 
01295 
01295 
01295 

28480 

91295 
01295 
01295 
01295 


01295 
01295 
01295 
01295 
01295 


01295 
01295 
01295 
01295 
01295 


28480 
28480 
28480 
28480 
01295 


04713 
02735 
01295 
01295 
04713 


01295 
01295 
01295 
01295 
01295 


01295 « 


01295 
01295 
01295 
01295 


01295 
01295 
01295 
01295 
01295 


01295 
01295 
01295 
01295 
01295 


28480 
07263 
01295 
07263 
07263 


27014 


28480 


See introduction to this section for ordering information 


Mfr Part Number 


MC3441P 
SN74LS367N 
SN74LS367N 
58039 


SN74LS174N 
SN74LS367N 
SN74LS14N 
SN7438N 
SNT74LSO4N 


SN74ULSOUN 
SN74LSO0N 
SN74LSOON 
SN74LS51N 
SN7ULSSi1N 


93L18PC 
58039 
SN74LS367N 
SN74LS368N 
SN74LSOON 
SN74LS27N 


03437-62503 
SN74L8136N 


SN74LS136N 
SN74LS138N 
SNT7T4LS367N 


SN74LS367N 
SN74LS367N 
SN7T4LS193N 
SN74LS03N 

SN74LS157N 


SN7489N 
SN74LS366N 
SN74LS175N 
SN7T4ULS368N 
SN7489N 


1816—1023 
1816—1026 
1816—1027 
1816—1024 
SN7T4LS286N 


MC14526CP 
CO4O007TAY 
SN74LS112N 
SN74L813N 
MC10109P 


SN74LS175N 
SN7T4LS259N 
SN74LS259N 
SN74LS259N 
SN74LS259N 


SN74LS190N 
SN74LS190N 
SN74LS190N 
SN74LS190N 
SN74LS190N 


SN74LS190N 
SN74LS190N 
SN74LS30N 
SN74LS02N 
SN74LSS1N 


SN74LS27N 
SN74L8132N 
SN74LS109N 
SN74LS423N 
SN74S74N 


1906#0070 
TALHC 
SN74LS112N 
UA7T8M12UC 
723PC 


LM358N 


04101011 


Table 6-3. Replaceable Parts 


Description Mfr Part Number 


Reference HP Part Ot 
Designation Number Y 


0340-0060 
O3437=01211 


A2 MISCELLANEOUS 
TERMINAL@STUD SPCL©FDTHKRU PRESS=MTG FTleFe{5 
STRAINER CLAMP O3437-01211 


A% 


ABA1 


0369=0693 
0360=0694 
03609=0695 
5040"1449 
1200—0466 
03437"69301 


03437-66503 


BUS BAR 

BUS BAR 

BUS BAR 

HINGE 

MPU SOCKET 

FRONT PANEL ASSEMBLY 


P.C, ASSEMBLY 


0360-0693 
0360=0694 
0360-0695 
504081449 
1200—0466 
03437=69301 


03437=66503 


0150-0121 
150D606X0006B2 
0150=0121 


A3SA1C1 0150-0121 
ASA1CC 01800106 
ASA1C3 0150"0121 


CAPACITOR=FXD ,LUF +#80"20% SOwVOC CER 
CAPACITOR@FXD 60UF4¢"20% 6VDC TA 
CAPACITOR@FXD ,1UF #80220% SOWVDC CER 


ASAIDS1 
A3A1DS2 
ASA1DS3 
A3A1DS4 
A3A10S5 


A3A1DS6 
A3A1087 
A3A1038 
AZA1DS9 
A3A10S11 


A3A1DS12 
ASA1DS13 
A3A1DS814 
ASA10S15 
A3ZA1DS16 


A3A1DS17 
AZA1DS18 
ASA10S19 
A3A1DS21 
A3A1DS22 


A3A1DSe3 


ASA1Q1 
ASA102 
A3A103 
ASA1Q4 
A3A105 


A3A106 
A3A1Q7 
A3A1Q8 
AZA1Q9 
ABAIQ11 


AZA1012 
A3A1Q13 
ASA1Q014 
AZA1Q15 
A3A1016 


A3A1017 


ASAIRI 
ABAIR2 
ABALRS 
AZALR4 
ASAIRS 


AZALRE 
ABAIR7 
AZA1R8 
AZAR 
A3A1R10 
A3A1R11 


A3AIR12 
ABAIR13 
ASZAIR14 
AZAIR15 
AZA1IR16 


AZA1R17 
AZAIR18 
ASAIR19 
A3ZA1R21 
ASALR22 


1990#0486 
1990=#0486 
1990°+0486 
1990=0486 
1990-0486 


1990=0486 
1990=0486 
1990=0486 
1990-0486 
1990-0486 


1990=0486 
1990-1486 
1990=0486 
1990=0486 
1990#0486 


1990-0486 
1990-0486 
1990=#0486 
1990=0486 
1990=0486 


1990=0486 


1854=0730 
1854-0730 
1854=0730 
186540730 
1854=0730 


185429730 
1854-0730 
185420730 
1854-0730 
185420730 


1854=0730 
18540730 
18540730 
1854=0730 
1854-0730 


1854-0730 


181080164 
0683=8205 
0683-8205 
0683-8205 
0683-8205 


0683-8205 
0683=8205 
0683-8205 
0683=8205 
0683-21025 
0683-1025 


0683=3305 
0683-3305 
0683=3305 
0683-3305 
0683-3305 


0683-23915 
0683-3915 
06831035 
0683-1035 
068321035 


LEN=VISIBLE 
LED@VISISLE 
LEDeVISIBLE 
LED=VISIBLE 
LED=-VISIBLE 


LED=VISIRLE 
LED=VISIBLE 
LED=VISIBLE 
LED=-VISIBLE 
LED=VISIBLE 


LED=VISISBLE 
LEDeVISIBLE 
LED=VISIALE 
LED=VISIBLE 
LEDeVISIBLE 


LED=VISTIBLE 
LED=VISIBLE 
LED=VISIBLE 
LED=VISIBLE 
LED=VISIBLE 


LED=-VISIBLE 


TRANSISTOR N 
TRANSISTOR N 
TRANSISTOR N 
TRANSISTOR N 
TRANSISTOR N 


TRANSISTOR N 
TRANSISTOR N 
TRANSISTOR N 
TRANSISTOR N 
TRANSISTOR N 


TRANSISTOR N 
TRANSISTOR N 
TRANSISTOR N 
TRANSISTOR N 
TRANSISTOR N 


TRANSISTOR N 


NETWORK®RES 
RESISTOR 62 
RESISTOR 62 
RESISTOR 82 
PESISTOR 82 


RESISTOR 82 
RESISTOR 82 
RESISTOR 82 
RESISTOR 82 
RESISTOR 1K 
RESISTOR 1X 


RESISTOR 33 
RESISTOR 33 
RESISTOR 33 
RESISTOR 33 
RESISTOR 33 


LUMeINT#{MCD 
LUM=INTSIMCD 
LUM=INTS1MCD 
LUM*=INTS1IMCD 
LUMsINT#&IMCD 


LUM=INTSIMCD 
LUMeINTSiMCD 
LUM=INT#iMCD 
LUMeINTSIMCD 
LUM@INTsiMCD 


LUM*#INT#21MCD 
LUM*INTSiMCD 
LUM*eINTS1MCD 
LUM*INTSIMCO 
LUM*eINTSIMCD 


LUM@INTS1MCD 
LUMeINT21MCD 
LUM=INTSIMCD 
LUMeINTSiMCD 
LUM*INTSIMCO 


LUM@INTS{MCD 


PN SI TO#92 
PN SI TO0#92 
PN SI TO0#92 
PN TO=92 
PN TO#92 


PN TO-92 
PN TO=#92 
PN TO=92 
PN TO=92 
PN TO#92 


PN TO#92 
PN TO#92 
PN TO#92 
PN TO=92 
PN TO=-92 


PN TO#92 


IF S20MAeMAX 
IFE2OMAeMAX 
ITF e2Q0MAemMAX 
IFZ20MAeMAX 
IFf20MhAeMAX 


IFs20MA@MAX 
IF =20MA=eMAX 
IF s20MA=MAX 
IFz20MheMAYX 
IFz20MA=MAX 


IF220MAeMAX 
IFe2Q0VAemMAX 
IFe20MAuemMAX 
IF=20MA@MAX 
IFS20MhAeMAX 


IFZ20MA=MAX 
IF220MAeMAX 
IFe20MA@eMAX 
IF z20MAeMAX 
IFe20MA=MAX 


IF 220MAeMAX 


QePIN=SIP 
5x ,25W FC 
5% .25w 
5% .25W 
Sx .25h 


5% .25W 
5% .25 
S% .25W 
5% .25W 
5% 25" 
5% .25W 


5% .25W 
5% e25W 
S% ,25W 
S% .25W 
SX yes 


21 5=PIN=SPCG 
TCHH400/4+500 
TCe-400/4+500 
TCHe400/+4500 
TCH=400/4500 


TCHH400/4500 
TCHe400/4+500 
TOCZH400/4+500 
TC22400/4+500 
TCZH400/4+600 
TCH“400/+4+600 


TCBH400/+500 
TC==H400/4+500 
TCHH400/+500 
TCH-400/4+500 
TCSe400/4+500 


RESISTOR 390 5% .25W 
RESISTOR 390 5% .25W 
RESISTOR 19K S% ,25W 
RESISTOR 10K 5% ,25W 
RESTSTOR 10K 5% 25h 


See introduction to this section for ordering information 


TC==400/4600 
TCHH400/4600 
TCH=400/4+700 
TCH=400/4+700 
TCe=400/+700 


1990=0486 
1990-0486 
1990=0486 
1990-0486 
1990"0486 


1990=0486 
1990=0486 
1990*0486 
1990=0486 
1990=0486 


1990-0486 
1990#0486 
1990-0486 
1990*0486 
1990#0486 


1990-0486 
1990-0486 
1990"0486 
1990#0486 
1990=0486 


1990-0486 


185480730 
18540730 
1854=0730 
1854=0730 
1854=0730 


1854=0730 
1854"0730 
1854=0730 
1854=0730 
1854=0730 


18540730 
18540730 
18540730 
18540730 
18540730 


1854=0730 


1819-0164 
CB88205 
CB8205 
CBB205 
CRa205 


CB8205 
CRB205 
C88205 
CRR205 
CBi025 
CB10eS 


CB3305 
CB3305 
C83305 
C83305 
CB3305 


CB3915 
CRA3915 
CB1035 
C81035 
C81035 


Table 6-3. Replaceable Parts 


Description Mfr Part Number 


Reference HP Part Oty 
Designation Number 


ASA1R23 
ASA1R24 


ASALUIL 
A3A1U2 
A3A1US 


A3h2 
AZA3 


AAU 


CR1, CR2 
CR3 


E1, 2 
FL1 


J 
15.18 
J4 


M1 
$1 


W2 
W3 
Ww4 
W5 


W6 

W7 

W8, W9 
W10, W11 


0683-1035 
0683-1035 


1816—1025 

1858-0048 
1820-1683 
1990=0589 


5060=9436 


03437-00202 


1853—0059 
1853—0233 


0180—0459 
0160—0170 
0160—0174 


1901—0592 
1902—0902 


1970—0076 
9135—0035 


1250—0687 
1250—0083 
1250—0687 


3160—0266 
3101—1720 


03437-61604 
03437-61605 
03437-61606 
03437-61601 
03437-61607 
03437-61603 
03437-61612 
03437-61610 
03437-61611 


03437—01110 
03437-01201 
03437-01202 
03437—01203 
03437-01204 


03437-04101 
03437-04111 
5060—9843 

03437—04301 
03437—00212 


03437—29301 
03437—29302 
03437-61613 
03437-00601 
2360—0316 


2200—0521 
0380—0060 


03437-90010 
03437-90002 
1200—0634 


0340—0486 
0340—0566 
2110—0465 
2110—0467 
2110—0470 


3150—0300 
5001—0438 
5040-7201 
5040—7203 
5040—7675 


5041—0531 
5041—0309 
5041—0318 
5041—0450 
506 1—0076 
506 1—0086 
506 1—0088 


RESISTOR 10K 5% ,25W FC TC2-400/+700 
RESISTOR 10K 5% ,25w FC TC==400/+700 


PROGRAM, PROM (BI—POLAR) 
TRANSISTOR ARRAY 16=PIN PLSTC DIP 
IC*DIGITAL MC14514CP CMOS 


DISPLAY MONOLITHIC 
PUSHBUTTON SWITCH 


FRONT SUB*PANEL 
CHASSIS MOUNTED PARTS 


TRANSISTOR PNP 2N3791 
TRANSISTOR PNP SI PD =40W FT=3 MHZ 


CAPACITOR—FXD 9100UF +75 —10% 12VDC AL 
CAPACITOR—FXD .22UF +80 —20% 25WVDC CER 
CAPACITOR—FXD .47UF +80 —20% 25WVDC CER 


DIODE—PWR RECT 100V 12A DO-—4 
DIODE, 1N2974A (10V ZENER) 


SURGE, V—PROTECT 
LINE FILTER 


CONNECTOR—RF TRAXL FEM SGL HOLE RR 


CONNECTOR—RF BNC FEM SGL—HOLE-—FR 50—OHM 


CONNECTOR—RF TRAXL FEMSGL HOLE RR 


FAN—TBAX DCV 
SWITCH—PB DPDT 4A 250VAC 


CABLE ASSEMBLY, 6P TRANSFORMER 

CABLE ASSEMBLY, 4P FAN 

CABLE ASSEMBLY, 6P HEAT SINK 

CABLE ASSEMBLY, 10P 

CABLE ASSEMBLY, (SERIAL CODE — A1 BOARD) 
CABLE ASSEMBLY, (28P) 

CABLE ASSEMBLY, HP-IB 

CABLE ASSEMBLY, DBL TRIA 

CABLE ASSEMBLY, TWIST 


MECHANICAL PARTS 


HEAT SINK 

GUARD SUPPORT BRACKET 
TRANSISTOR BRACKET 
BAFFLE 

BRACKET, LINE SWITCH 


TOP OK COVER 
BOTTOM GUARD COVER 
BOTTOM COVER 

PANEL, FRONT 

PANEL, REAR 


WINDOW, RIGHT 

WINDOW, LEFT 

TRIAX INPUT CABLE (TEST) 

SAFETY SHIELD 

SCREW—MACH 6-32 .25—-IN—LG 100 DEG 


SCREW—MACH 4—40 .25—IN—LG PAN—HD-—POZI 
SPACER—RND .188LG .1141D .1540D STL 


MISCELLANEOUS PARTS 


OPERATING MANUAL 
OPERATING & SERVICE MANUAL 
24 PIN SOCKET (A2U41) 


INSULATOR—COVER TO-— 3 .33— THK 
INSULATOR—XSTR TO— 66 .011 — THK 
FUSEHOLDE—EXTR POST UL/IEC .25 X 1.25 FUSE 
NUT, HEX SINGLE CHAMFER 1/2 — 28 THREAD 
FUSEHOLDER—EXTR POST 20A 200V UL/IEC 


FILTER, AIR 

TRIM STRIP 

FOOT (STANDARD) 
TRIM: TOP 1/2 
PUSHROD, SWITCH 


KEY CAP—S.M., GRAY 
KEY CAP—PTY, GRAY 
KEY CAP—PTY, GRAY 
KEY CAP—L SEABLU 
CABINET ASSY 
CABINET ASSY 

FR. HANDLE KIT 


See introduction to this section for ordering information 


CBi035 
CBi035 


1816—1025 
CA3082 
Mc14514¢P 
1990+0589 


50609436 


03437200202 


2N3791 
1853—0233 


0180—0459 
0160—0170 
0160—0174 


MR1121R 
1N2974A 


1970—0076 
9135—0035 


1250—0687 
28JR—130-—1 
1250—0687 


3160—0266 
3101—1720 


03437-61604 
03437-61605 
03437—6 1606 
03437-61601 
03437-61607 
03437-61603 
03437-61612 
03437-61610 
03437-61611 


03437-01110 
03437—01201 
03437-01202 
03437-01203 
03437—01204 


03437-04101 
03437-04111 
5060—9843 

03437-04301 
03437-00212 


03437-29301 
03437—29302 
03437-61613 
03437—00601 
2360—0316 


2200—0521 
8980—412 


03437-90010 
03437-90002 
1200—0634 


A22—2003 
0340—0566 
2110—0465 
903—070 
345003-—010 


3150—0300 
5001—0438 
5040—7201 
5040—7203 
5040—7675 


5041—0531 
5041—0309 
5041—0318 
5041—0450 
506 1—0076 
506 1—0086 
506 1—0088 


Reference 


Designation 


T1 


5060—9831 
5060—9907 
8120—1348 
9100—0698 


7120—3185 


Table 6-3. Replaceable Parts 


HP Part — Mfr 


*TOP COVER 

*SIDE COVER 

CABLE — AC POWER 
TRANSFORMER (W1 INCLUDED) 


=a —N — 


1 LABEL, WARNING 


See introduction to this section for ordering information 


Mfr Part Number 


5060—9831 
5060—9907 
8120—1348 
9100—0698 


7120—3185 


SECTION VII 


CIRCUIT DIAGRAMS 


7-1. INTRODUCTION. 


7-2. This section contains circuit diagrams, tables describ- 
ing the 3437A Interrupt requests and logic messages, and an 
alphabetical listing of 3437A mnemonics. 


Table 7-1. Circuit Diagrams. 


Title Designators Figure | Diagram 
Number 


Functional 
Block Diagram 


Analog Measurement 
Circuitry 


A1 (0 - 99 Series) 
A2 (0 - 99 Series) 
A2 (100 - 199 Series) 
A3 (0 - 99 Series) 

A1/A2 (200-299 Series) 


Outguard Logic 


Delay Logic 


Display 


Power Supplies 


Table 7-2. 3437A Logic Messages. 


Addressed to Listen 
Attention 

Addressed to Talk 

Data Accepted 

Data Valid 

Ready for Data 

Enable Attention Interrupt 


End or Identify 
Interface Clear 
Local Lock-Out 
Next Byte Available 
Serial Poll Mode 
Remote 

Remote Enable 


7 or F preceeding Mnemonic Indicates Message Status. 


Table 7-3. 3437A Interrupt Requests. 


Mnemonic Description 


Interface Clear 
Remote False 
Valid Trigger 


Source 


U16 (6) 
U13A (3) 
U124 (6) 
U115 (6) 
U15 (8) 
U16 (8) 
U118A (7) 


Attention 

Source Handshake 
Acceptor Handshake 
Ignored Trigger 


Interrupt Request are Low True. 


Table 7-4. 3437A Mnemonics. 


Mnemonic Description Source 


Processor Annunciator and 
Digit Scan 


Processor Addressed to 
Listen 


Bus Attention 


Processor Addressed to 
Talk 


Processor Display Enable 
Processor Coded Serial Data 
Bus Data Accepted 
Processor Data Accepted 
Bus Data Valid 

Processor Data Valid 


Processor Enable Attention 
Interrupt 


Processor End or Identify 

Bus Interface Clear 

Processor Keyboard Data 
Processor Keyboard Scan 
Processor Local Lockout 
Processor Next Byte Available 


Processor Number of 
Readings > 1 


Processor Number of 
Readings > 1 


Processor Range Bit Zero 
Processor Range Bit One 
Processor Remote 

Bus Remote Enable 

Bus Ready for Data 
Processor Ready for Data 


Processor Serial Poll Mode 


Processor Service Request 


Processor Trigger Enable 


L or H preceeding Mnemonic indicates 


High-True active logic level. 


U47 


U6 (10) 
HP-IB (11) 


U6 (2) 


(DS17)/U25 (7) 


A1U17 (5)/U18 (5) 


HP-1B (8) 
MPU (32) 
HP-IB (6) 
MPU (34) 


MPU (35) 
MPU (37) 
HP-IB (9) 
Keyboard 
U33 

U6 (5) 
U14C (8) 


U100 (15) 


U100 (14) 
U100 (6) 
U100 (3) 
U6 (7) 
HP-IB (17) 
HP-IB (7) 
MPU (33) 
U6 (12) 
U6 (15) 
U100 (11) 


Low-True or 


7-1 


Section VII 


JACK XA2 IS MOUNTED ON 


Model 3437A 


REFERENCE DESIGNATIONS 


ASSEMBLY 
REFERENCE 
DESIGNATION 

—/ Fo 


ASSEMBLY 
NAME 


POWER SUPPLY 


CHASSIS OR ANOTHER ASSEMBLY 


ASSEMBLY 


PART NUMBER 
(INCLUDES A2A/l SUBASSEMBLY) 
——— MF 


(OOXXX - 66501) 


PLUG PI IS MOUNTED ON ASSEMBLY OR IS PART 
AX OF THE ASSEMBLY BOARD (COMPLETE DESIGNATOR IS A2P!) 
| 


PI IS NOT MOUNTED 
ON A2 ASSEMBLY 
(COMPLETE DESIGNATOR IS Pi) 


WIRE COLOR: COLOR CODE IS THE SAME | 
AS THE RESISTOR COLOR CODE. FIRST 


A? COMPLETE DESIGNATOR IS A2R4 
4 


Al 


—— INDICATES 
PIN OF XA2 AND PI 


EYELET OR STAND- | 


NUMBER INDICATES BASE COLOR, SECOND | OFF TERMINAL, MAY OR 
NUMBER INDENTIFIES WIDER STRIP, AND | MAY NOT BE NUMBERED 


THE THIRD INDICATES THE NARROWER 
STRIP. (924, DENOTES WHT/RED/YEL WIRE) | 


Lf | 


PARTIAL REFERENCE DESIGNATIONS ARE SHOWN: PREFIX 


SUBASSEMBLY OF A2 
(COMPLETE DESIGNATOR IS A2Al) 


FERRITE 


A 
TEST VOLTAGE Bone 


? 


DENOTES : a 
ON WHICH CONNECTION 
IS MADE 


MALE STANDOFF 


FEMALE PIN 
PIN CONNECTOR 


CONNECTOR ON 
OR MAY A WHT/RED WIRE 


NOT BE NUMBERED. soo, 
ae 


WITH ASSEMBLY OR SUBASSEMBLY 


COMPLETE 
DESIGNATOR 
IS AZAIRI 


DESIGNATION(S) OR BOTH FOR COMPLETE DESIGNATION 


STD-B-2192 


GENERAL SCHEMATIC NOTES 


. PARTIAL REFERENCE DESIGNATIONS ARE SHOWN. 
PREFIX WITH ASSEMBLY OR SUBASSEMBLY DESIG- 


NATION(S) OR BOTH FOR COMPLETE DESIGNATION. 


. COMPONENT VALUES ARE SHOWN AS FOLLOWS UN- 


LESS OTHERWISE NOTED. 


: 


< F 


=—_—ee—cee—amee—emmes «31 E \) O TES 


RESISTANCE IN OHMS 
CAPACITANCE IN MICROFARADS 
INDUCTANCE IN MILLIHENRYS 


DENOTES EARTH GROUND. 

USED FOR TERMINALS WITH NO LESS THAN A 
NO. 18 GAUGE WIRE CONNECTED BETWEEN 
TERMINAL AND EARTH GROUND TERMINAL OR 
AC POWER RECEPTACLE. 


DENOTES FRAME GROUND. 

USED FOR TERMINALS WHICH ARE PERMA- 
NENTLY CONNECTED WITHIN APPROXIMATELY 
0.1 OHM OF EARTH GROUND. 


DENOTES GROUND ON PRINTED CIRCUIT 
ASSEMBLY. (PERMANENTLY CONNECTED TO 
FRAME GROUND). 


DENOTES ASSEMBLY 


DENOTES MAIN SIGNAL 
PATH. 


FEEDBACK 
PATH. 


[~_]_- DENOTES FRONT PANEL MARKING. 


mae 
e ; DENOTES REAR PANEL MARKING. 


Fr 


% AVERAGE VALUE SHOWN, OPTIMUM VALUE SE- 
LECTED AT FACTORY. THE VALUE OF THESE 
COMPONENTS MAY VARY FROM ONE INSTRU- 
MENT TO ANOTHER. THE METHOD OF SELECTING 
THESE COMPONENTS IS DESCRIBED IN SECTION V 
OF THIS MANUAL. 


Th. 


12; DENOTES SCREWDRIVER ADJUST. 


14. >> »— DENOTES SECOND APPEARANCE OF A CON- 


NECTOR PIN. 


15.924 ; DENOTES WIRE COLOR: COLOR CODE SAME AS 
RESISTOR COLOR CODE. FIRST NUMBER IDEN- 
TIFIES BASE COLOR, SECOND NUMBER _ IDEN- 
TIFIES WIDER STRIP, THIRD NUMBER IDENTIFIES 
NARROWER STRIP. (eg. \924, =WHITE, RED, 
YELLOW.) 
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[_ATN, IFC, REN ) : 
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CENTRAL PROCESSING 


ANALOG MEASUREMENT (INGUARD) 
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ANALOG TO DIGITAL CONVERTER aoe ANNUNCIATOR 
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AUT R Te 
UTO ZERO PATH I AMPLIFIER OFFSET——> "KEEP" OR"REJECT" 
DECISIONS | 


ATTENUATOR AUTO ZERO INPUT AMPLIFIER 


SAMPLE & HOLD COMPARATOR 


i 
i 
oe Se ee ee oe | 
| 4 
ATTENUATOR | we 3 
i] 
OdB - 2048 | | CONTROL FLAGS pS eee 
| PROGRAM ADDRESS BUS 
SAMPLING KEYBOARD SCAN 
| | Sele DIGIT AND ANNUNCIATOR- DRIVERS 
l 2 | 3 | age se) ey MICRO 
i) bo Se RGRABK | PROCESSOR 
NETWORK aig Nae Se Sere ye eh a | BCD WEIGHTED 
eee RESISTORS 
Senos a nt MUR al CLOCK 
AUTO ZERO DIGIT AND ANNUNCIATOR SCAN 4 4-16 DECODER 


ATTEN, CONTROL GAIN CONTROL 
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DECODERS 


SWITCH 
NETWORK 


SWITCH 
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START CONVERT Q3 


' DEVICE SELECT 
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HOLD (SPEED-UP) 


OPTICAL 
ISOLATOR 
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Figure 7-1. 3437A Functional Block Diagram. 
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AL | ANALOG MEASUREMENT (IN GUARD ) 03437 -6650I 


A, FOR SERIAL NUMBERS GREATER THAN 1630A00165. C36 WAS = 
R54 TP5 
CHANGED FROM PART NUMBER 0160-3847 (.01 uF) TO IM- a _ - ; 
PROVE NOISE FILTERING ON THE —14 VOLT SUPPLY, C20* a : a ica 
WAS ADDED TO IMPROVE STEP RESPONSE BY SPEEDING UP +36v 5) Serv 
Q2 TURN-OFF. TP1 WAS REMOVED WITH THIS CHANGE. 1357V 3 RIS ANALOG 
e GNC 
——====-= INPUT PROTECTION — +36V t es +5. 
A> FOR SERIAL NUMBERS GREATER THAN 1630A00270. C50 WAS IN AS &) Cab REF 
/ — ae \ R67 
carn 43033K| 6067K bio -14e36/V tone) 200K 


= ae — TP4 -I5V, 


A3 FOR SERIAL NUMBERS GREATER THAN 1630A00470. C44 WAS 
CHANGED FROM PART NUMBER 0180-0309 (7 uF) TO A COM- 


PONENT WITH A HIGHER WORKING VOLTAGE. 


+5.9V 
REF. 


44 FOR SERIAL NUMBERS GREATER THAN 1630A00220. Q2 WAS = 
CHANGED FROM PART NUMBER 1855-0368 TO PROVIDE A 
PINCH-OFF VOLTAGE < —4 VOLTS @1 wa CURRENT WITHOUT 
HAND SELECTION. 


| 
| 
| 
ADDED TO SHUNT NOISE FROM THE INPUT TO U6 (PIN 5). ektiy Let Si clil+ feig* Lb, s 
+2V & 24.9K (os 
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D/A CONVERTER 


As FOR SERIAL NUMBERS GREATER THAN 1630A00194. C11 WAS SAMPLE AND HOLD > 


CHANGED FROM PART NUMBER 0180-1701 (6.8 uF) TO FACILI- (INPU 
TATE OP TEST. 


OFFSET CANCELLATION PATH (AUTO ZERO) 
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en 
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25 R28 
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Ag FOR SERIAL NUMBERS GREATER THAN 1630A00135, CR12 ! 
WAS CHANGED FROM PART NUMBER 1920-3205 (15 V) TO : 
MAINTAIN LINEAR OPERATION OF THE INPUT AMPLIFIER ! 

Az FOR SERIAL NUMBERS GREATER THAN 1630A00670. C60 WAS 
ADDED, C20* WAS DELETED, R7 WAS CHANGED FROM PART 
se —CR3E- —RAI— p11 NUMBER 0683-1045 (100 K), AND Q25 WAS ADDED TO ELIMI- 
= R74 So) —_ NATE STORAGE EFFECTS DESCRIBED IN Ay. C20* IS NO 
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| 
! 
om 1 
—R99— 
: : _@ eae LONGER NEEDED. | 
uI7 Us —Eei— TEP (G) ile LO 
(C See- Ag FOR SERIAL NUMBERS GREATER THAN 1630A00670. R115 - 
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NUMBER 0683-3035 (30 K) AND THE ADDITION OF C61 FOR 


— RT8— 
= C209— 
a re NOISE PURPOSES. 
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) | | 
| 


(11) Ag FOR SERIAL NUMBERS GREATER THAN 1630A00670. R96 
7 Jk WAS ADDED TO EQUALIZE PROPAGATION DELAY TO U1, 
PYXXIIIIIT) PINS 6 AND 12. (NPud) 
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& 
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ie : -/209V ay, -4V 
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2 4 3 
e! Volt +3.7V +4.3V +3e7V +4e8V +3e7V 
1Volt t3e7V | t3e7V 
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lOvolt, | +4.3V | +3e7V ) nee DATA 2] 
= seb wS Siswis Keo s eho gS 
SEE NOTE 5 | = QUTPUT 
ee en ee | 
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HOLD/START CONVERT CLOCK CLOCK ENABLE / HOLD (SPEED-UP) 
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RANGE BIT +5V RAN IT | 
FROM A2J5(2) A2J5(5) FROM A2J5(1) FROM A2J5(7) TO A2J5(9) FROM A2J5 (10 


3437-B-4766 


Figure 7-2. Analog Measurement (Inguard) Circuit Diagram and 
Component Locator. 
Rev. A 7-7/7-8 


OUTGUARD LOGIC IC FUNCTION TABLES 


U1 — U2 


Output and 
Termination on Vec 
Gnd 
Bus A|N| a] Bus C 
Receiver Receiver 
OutputA Output C 
Driver Driver 
InputA Input C 
Driver 
fAput B Enable E 
Receiver Driver 
Output B Input D 
Receiver 
Bus B Output D 
Logic Gnd 00 | | Bus D 


6Y SA 


= high tevel, L 
X = irrelevant, Z = 


low level, 
high-impedance 


70 re rw 


INPUTS OUTPUT 
CLEAR CLOCK D Q 
L Xx x 


H = high level (steady state) 

L = low level (steady state) 

X = irrelevant 

transition from low to high 

level 

Qo = the level of Q before the 
indicated steady-state input 


conditions were established. 


INPUTS Serer 
CLEAR CLOCK D 


L 


x 
H H 
H L 
H x 


i et oe me ue ee EE 
ak Ey Kk BM 0S EM 
mike Sa KR RK EE 
2 EE Et MO ek 
Wei as as SE OE. SE OR EO 
me &@ Dae E Em Ee 
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L 
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Krier e eK KF ees FT 
x& Le res Ser =s Ss 
& 2 ase Oe rie cme 
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H = HIGH Voltage Level 
L = LOW Voltage Level 
X = Don’t Care 


60 


4D 


high level, L 
irrelevant, Z 


[Goal y 


U21 — U36 — U38 


low level, 
high-impedance 


U25 — U26 -- U27 


YO 
(14) 
aA 4y YY! 
ENABLE (13) 
INP "Ne 
NPUTS G2A 
G2B 1 
N2IV3 
Why, 
“hee (10) 
Y5 
SELECT Y6 
INPUTS 
Y7 
INPUTS 
OUTPUTS 
ENABLE SELECT 
Xx H > 4 x > 4 H H AH H RH A AH 
i x x x x H H H H H HAH H HA 
H E L = L L HH H HH H H AH &H 
H L L iE H H L H H H H HAH H 
H L i H L H H &£& HR H RHR A R 
H L L H H H H H £& HAH AR A 
H L H L L H H H H t H H H 
H Es H & H nH FR HH FH H & HH #H 
H L H H is H FH BH H HH & AR 
H L H H H H H AH H 4 H AHL 
°*G2 = G2A + G2B 
H high level, L = low level, X = irrelevant 
INPUTS INPUTS 
OUTPUTS A 
4Q CLOCK 4 ‘OATA CLEAR A LOAD DATA DATA 
c A RROW CARA o 


DATA 
8 
INPUT 


Og 


OUTPUTS 


INPUTS OUTPUT 


a lea! a a a 


oO 


1Y 2A 


l oy a NI wi al 


> 
oO 


is] Es Ka ic ee 


INPUTS OUTPUT 


positive logic: 


On 


Q, =B,Q 


B C 


COUNT COUNT = Q¢ bp. GND 
DOWN — UP = 
Pp 
INPUTS OuTPUTS 


INPUTS OUTPUT 


ry ral rH 


38 
28 2Y 


im 


H = high level, L = low level, X = irrelevant 


i e 


INPUTS OUTPUT 


Low level at S selects A inputs 
High level at S selects B inputs 


logic: Low input to load sets Q 
= Cc. 


DATA 
OUTPUTS 


OUTPUT Y 


A” 
and Qy = 


’ 
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OUTGUARD LOGIC IC FUNCTION TABLES 


SELECT INPUTS DATA SENSE DATA SENSE 
INPUT OUTPUT INPUT OUTPUT 
Vcc B c D 4 4 3 3 


SELECT \MEM WRITE DATA SENSE DATA SENSE GND 
INPUT A V INPUT OUTPUT INPUT OUTPUT 


ENABLES 1 1 2 2 


Write 
Read 
Inhibit Storage 
Do Nothing 


High 


Vcc 40 40 40 3D 30 3Q CLOCK 


OUTPUTS 
Ul Xx xX L H 

H 1 H H 

H t ue 

H ee X 


No Count 
Count-1 
No Count 
Count-1 
Preset 


oooo 


Vop = Pin 16. 
Vss = Pin8 


oooo 
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| ME|WE| OPERATION | CONDITION OF OUTPUTS 


Complement of Data Inputs 
Complement of Selected Word 
Complement of Data Inputs 


U49 
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L H x x H 

H L x x L 

L L x x H° 

H H L C 

H H H H 
| oH H L ti 
oH H ; H 1c 
| ow H H x 


il 


U48 CHARACTERS 


PINS 
24 
20 
16 
14 


NOTE 


#5 
24 
20 
16 
14 


PMOS 
(ENHANCEMENT) 
A NEGATIVE VOLTAGE APPLIED TO THE 
D GATE WITH RESPECT TO THE SOURCE 
B ESTABLISHES A PATH FOR HOLE CON- 
G S DUCTION. 
NMOS 
(ENHANCEMENT) 
A POSITIVE VOLTAGE APPLIED TO THE 
5 GATE WITH RESPECT TO THE SOURCE 
B ESTABLISHES A PATH FOR ELECTRON 
s CONDUCTION. 
U52 
4 
5 3 
6 2 ae 
> VGC, | 
VECs:= 2 
9 VEE = 8 
IO 14 
[| 15 
12 
GENERAL 


IC SUPPLY VOLTAGE 


GND 
12 
10 
& 
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OUTGUARD LOGIC IC FUNCTION TABLES 


U100 


(TOP VIEW) 


positive logic: see function table 


(EACH FLIP-FLOP) 
INPUTS OUTPUTS 
CLEAR CLOCK D 


L X 


xX 
H t H 
H t Ul 
H L xX 


U118 


FUNCTION TABLE 


INPUTS OUTPUTS 
|PRESET CLEAR CLOCK J la ‘Gl 
x HL 


L 4H 
we 
H 
TOGGLE 
Qqg Ag 


2K 2S OK LAI 


Vcc CLR 2 2K #2CK 2°R 20 (20 


1 W 1K 1CK PR 10 10 GND 


U119 


(TOP VIEW) | 


1 Rext/ 1 2 
Voc Cext Cext 10 20 CLR- 2B 


2 Rext/ GND 
Cext 


logic: see function table 


fecean[a ea & 
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2 
Vec CLR 2D 2CK 2PR 20 26 


OUTPUTS 
PRESET CLEAR CLOCK D | a a | 
H 


L Xx 


1 10 1CK 1PR 10 106 + #4GND 
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INPUTS OUTPUTS i 


Vv CLR CLR 2CK 2K 2J 2PR 20 


PRESET CLEAR CLOCK J 


L H Xx 


TOGGLE 
Qo Qo 


1CK 1K WJ 1PR 10 10 20 GND 


MD Ie FM Mt IR 


TRANSISTOR AND TEST POINT PIN—OUT (TOP VIEW) 


TEST WAVEFORMS 


TP4 
10 MHz CLOCK 


TP10 
3.3333 MHz CLOCK 


0 200 300 


TIME (ns) 


U47 (6) 


TP6 
ANALOG TEST 
INPUT (HI) 


TIME ps -——o 


TP9 
SCAN CLOCK 
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O O—— PA—10 
PRiXALLLIII1 
TP9 
® £ C 
SCAN 
CLOCK 
B 
TP4 
e 
lIOMHz 
CLOCK 
~ TPi2 
> e 
+5V 
Co o£ 
K 
TP5 TPIO CLOC 
®GND TPI6 
MPU 
ANALOG TEST 
TP6 TP7 GROUND 
® @ 
HI LO 
TPII 
PRIMARY 
MEMORY 


ENABLE 


TP8 


(TYPICAL VALUES) 


DSR1 U26 - 14 
DSR2 U26 - 13 
DSR3 U26 - 12 


DSR5 U26 - 10 
DSR6 U26 - 9 
DSR7 U26 - 7 


DSW@ U27-15 
DSW1 U27-14 
DSW2 U27 - 13 
DSW3 U27 -12 


DSW4 U27- 11 
DSW5 U27 - 10 
DSW6 U27 -9 
DSW7 U27-7 


DS1@ U25-15 
DS1+1 U25 - 14 
DS12 U25-13 
DS13 U25 - 12 


DS14 U25-11 
DS15 U25 - 10 
DS16 U25 -9 
DS17 U25-7 


—__ 


All designators are prefixed A2 unless otherwise noted. 
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© oe 


OVERCURRENT 
PROTECTION 
PrbI4 ae 
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OVERVOLTAGE 
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R3 | 
3 | 
3437-B-478) 
NOTE 


Device Select Outputs 


U7 1 & 15/U3 - 1 
U21 - 1 
U38 - 1 


U124A - 4 
U118 - 1/U124B - 14 
U36 - 1 & 15/U38 - 5 


U5-11 
U6-9 
U101-14/U102-14/U103-14/U104-14 
U37 -9 


U100 -9 
U39 -3 
U35-3 
U32 - 11 


U32 -5 

U32 -4 

U119B - 9/U121A - 4 
U118B - 11 


U124A - 15 

R127 & C113 

U3 - 15/U4-1&15 

U34 - 1/U45 - 3,6,8,11/A3U1 - 14 


A3 FOR SERIAL NUMBERS ABOVE 1630A00135 C225 WAS ADDED 
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© SECTION VIII 
MANUAL CHANGES 


8-1. INTRODUCTION. 


8-2. This section contains information required to adapt 
this manual to serial numbers preceding the serial number 
indicated on the title page. Since this manual applies to 
all instruments manufactured to date, separate backdating 
information is not required. 


8-3. Backdating information has been integrated into the 
Replaceable Parts List in Section VI and the curcuit dia- 
gram in Section VII using the A symbols. This symbology 
conforms to the following convention: 


AN Where N = A Number 


This symbol denotes a component value change or a 
changed part readily noticeable as a change on the 
schematic or in a servicing procedure. The description 
appear near the schematic. 


AA Where A= A Letter 
© This symbol denotes a component part number or 
vendor change not readily noticeable on the schematic 


Or in a servicing procedure. The description appears 
beneath the Replaceable Parts List. 
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Telex: 0845-430 

Cable: BLUESTAR 


Blue Star Ltd. 

Meeakshi Mandiram 

XXXXV/ 1379-2 Mahatma 
Gandhi Rd. 

Cochin 682 016 

Tel: 32069 

Telex: 085-514 

Cable: BLUESTAR 


Blue Star Ltd. 

1-1-117/1 Sarojini Devi Road 
Secunderabad 500 033 
Tel: 70126 

Telex: 0155-459 

Cable: BLUESTAR 


Blue Star Ltd. 

133 Kodambakkam High Road 
Madras 600 034 

Tel: 82057 

Telex: 041-379 

Cable: BLUESTAR 


INDONESIA 
BERCA Indonesia P.T. 
P.O. Box 496/ Jkt. 

Jin. Abdul Muis 62 
Jakarta 

Tel: 349255, 349886 
Telex: 46748 BERSIL IA 
Cable: BERSAL 


BERCA Indonesia P.T. 
P.O. Box 174/Sby. 
23 Jin. Jimerto 
Surabaya 

Tel: 42027 

Cable: BERCACON 


JAPAN 
Yokogawa-Hewlett-Packard Ltd. 
29-21, Takaido-Higashi 3-chome 
Suginami-ku, Tokyo 168 
Tel: 03-331-6111 

Telex: 232-2024 YHP-Tokyo 
Cable: YHPMARKET TOK 23 724 


Yokogawa-Hewlett-Packard Ltd. 
Chuo Bldg., 4th Floor 

4-20, Nishinakajima 5-chome 
Yodogawa-ku, Osaka-shi 
Osaka, 532 

Tel: 06-304-6021 

Telex: 523-3624 


Yokogawa-Hewlett-Packard Ltd. 
Sunitomo Seimei Nagaya Bldg. 
11-2 Shimosasajima-cho, 
Nakamura-ku, Nagoya, 450 
Tel: 052 571-5171 


Yokogawa-Hewlett-Packard Ltd. 
Tanigawa Building 

2-24-1 Tsuruya-cho 
Kanagawa-ku 
Yokohama, 221 

Tel: 045-312-1252 

Telex: 382-3204 YHP YOK 


Yokogawa-Hewlett-Packard Ltd. 
Mito Mitsui Building 

105, 1-chome, San-no-maru 
Mito, Ibaragi 310 

Tel: 0292-25-7470 
Yokogawa-Hewlett-Packard Ltd. 
Inoue Building 

1348-3, Asahi-cho, 1-chome 
Atsugi, Kanagawa 243 

Tel: 0462-24-0452 


Yokogawa-Hewlett-Packard Ltd. 
Kumagaya Asahi 

Hachijuni Building 

4th Floor 

3-4, Tsukuba 

Kumagaya, Saitama 360 
Tel: 0485-24-6563 


KENYA 
ADCOM Ltd., Inc. 
P.O. Box 30070 
Nairobi 
Tel: 331955 
Telex: 22639 


Medical Only 

International Aeradio (E.A.) Ltd. 
P.O. Box 19012 

Nairobi Airport 

Nairobi 

Tel: 336055 /56 

Telex: 22201/22301 

Cable: INTAERIO Nairobi 


Medical Only 

International Aeradio (E.A.) Ltd. 
P.O. Box 95221 
Mombasa 


KOREA 

Samsung Electronics Co., Ltd. 
22nd Floor Dongbang Bidg.., 
250, 2-KA, Taepyung-Ro 
Chung-Ku, 

Seoul 

Tel: 777-4886 

Telex: SAMSAN 27364 


MALAYSIA 
Hewlett-Packard Sales 
(Malaysia) Sdn. Bhd. 
Suite 2.21/2.22 
Bangunan Angkasa Raya 
Jalan Ampang 

Kuala Lumpur 
Tel: 483680, 485653 


Protel Engineering 

P.O. Box 1917 

Lot 259, Satok Road 
Kuching, Sarawak 
Tel: 53544 

Cable: PROTELENG 


MOZAMBIQUE 
A.N. Goncalves, Ltd. 

162, 1° Apt. 14 Av. D. Luis 
Caixa Postal 107 
Maputo 

Tel: 27091, 27114 

Telex: 6-203 NEGON Mo 
Cable: NEGON 


NEW GUINEA 


Hewlett-Packard Australia Pty. Ltd. 


Development Bank Building 
Ground Floor 

Ward Strip 

Port Moresby, Papua 
Tel: 258933 


NEW ZEALAND 
Hewlett-Packard (N.Z.) Ltd. 
4-12 Cruickshank Street 
Kilbirnie, Wellington 3 

P.O. Box 9443 

Courtney Place 
Wellington 

Tel: 877-199 

Cable: HEWPACK Wellington 


Hewlett-Packard (N.Z.) Ltd. 
P.O. Box 26-189 

169 Manukau Road 

Epsom, Auckland 
Tel: 687-159 

Cable: HEWRACK Auckland 


Analytical /Medical Only 

Northrop Instruments & 
Systems Ltd., 

Sturdee House 

85-87 Ghuznee Street 

P.O. Box 2406 

Wellington 

Tel: 850-091 

Telex: NZ 31291 


Northrup Instruments & 

Systems Ltd. 
Eden House, 44 Khyber Pass Rd. 
P.O. Box 9682, Newmarket 
Auckland | 
Tel: 794-091 


Northrup Instruments & 

Systems Ltd. 
Terrace House, 4 Oxford Terrace 
P.O. Box 8388 
Christchurch 
Tel: 64-165 


SALES OFFICES | | 


NIGERIA 

The Electronics 
Instrumentations Ltd. 

N6B/770 Oyo Road 

Oluseun House 

P.M.B. 5402 

Ibadan 

Tel: 461577 

Telex: 31231 TEIL NG 

Cable: THETIEL Ibadan 


The Electronics 
Instrumentations Ltd. 

144 Agege Motor Road, Mushin 

P.O. Box 481 

Mushin, Lagos 

Cable: THETEIL Lagos 


PAKISTAN 

Mushko & Company Ltd. 
Oosman Chambers 

Abdullah Haroon Road 
Karachi-3 

Tel: 511027, 512927 

Telex: 2894 

Cable: COOPERATOR Karachi 


Mushko & Company, Ltd. 
10, Bazar Rd. 

Sector G-6/4 
islamabad 

Tel: 28264 

Cable: FEMUS Rawalpindi 


PHILIPPINES 

The Online Advanced Systems 
Corporation 

Rico House 

Amorsolo cor. Herrera Str. 
Legaspi Village, Makati 

P.O. Box 1510 

Metro Manila 

Tel: 85-35-81, 85-34-91, 85-32-21 
Telex: 3274 ONLINE 
RHODESIA 

Field Technical Sales 

45 Kelvin Road North 

P.O. Box 3458 
Salisbury 

Tel: 705231 (5 lines) 

Telex: RH 4122 


SINGAPORE 

Hewlett-Packard Singapore 
(Pte.) Ltd. 

1150 Depot Road 

P.O. Box 58 

Alexandra Post Office 

Singapore 3 

Tel: 270-2355 

Telex: HPSG RS 21486 

Cable: HEWPACK, Singapore 


SOUTH AFRICA 

Hewlett-Packard South Africa 
(Pty.), Ltd. 

Private Bag Wendywood, 

Sandton, Transvaal, 2144 

Hewlett-Packard Centre 

Daphne Street, Wendywood, 

Sandton, 2144 

Tel: 802-5111/25 

Telex: 8-4782 

Cable: HEWPACK Johannesburg 


Hewlett-Packard South Africa 
(Pty.), Ltd. 

P.O. Box 120 

Howard Place, 

Cape Province, 7450 

Pine Park Centre, Forest Drive, 

Pinelands, 

Cape Province, 7405 

Tel: 53-7955 thru 9 

Telex: 57-0006 


QD 


SRI LANKA 
Metropolitan Agencies Ltd. 
209/9 Union Place 
Colombo 2 

Tel: 35947 

Telex: 1377METROLTD CE 
Cable: METROLTD 


SUDAN 
Radison Trade 
P.O. Box 921 
Khartoum 
Tel: 44048 
Telex: 375 


TAIWAN 
Hewlett-Packard Far East Ltd. 
Taiwan Branch 

Bank Tower, 5th Floor 

205 Tun Hau North Road 
Taipei 

Tel: (02) 751-0404 (15 lines) 
Cable: HEWPACK TAIPEI 


Hewlett-Packard Far East Ltd. 
Taiwan Branch 

68-2, Chung Cheng 3rd. Road 
Kaohsiung 

Tel: (07) 242318-Kaohsiung 


Analytical Only 

San Kwang Instruments Co., Ltd. 
20 Yung Sui Road 

Taipei 

Tel: 3615446-9 (4 lines) 

Telex: 22894 SANKWANG 
Cable: SANKWANG Taipei 


TANZANIA 

Medical Only 

International Aeradio (E.A.), Ltd. 
P.O. Box 861 

Dar es Salaam 

Tel: 21251 Ext. 265 

Telex: 41030 


THAILAND 

UNIMESA Co. Ltd. 

Elcom Research Building 

2538 Sukumvit Ave. 
Bangchak, Bangkok 
Tel: 3932387, 3930338 

Cable: UNIMESA Bangkok 


ZAMBIA 

R.J. Tilbury (Zambia) Ltd. 
P.O. Box 2792 
Lusaka 

Tel: 73793 

Cable: ARJAYTEE, Lusaka 


OTHER AREAS NOT 
LISTED, 

CONTACT: 
Hewlett-Packard Intercontinental 
3495 Deer Creek Road 

Palo Alto, California 94304 
Tel: (415) 856-1501 

TWX: 910-373-1267 

Cable: HEWPACK Palo Alto 

Telex: 034-8300, 034-8493 
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SALES OFFICES 


(cont.) 


CANADA 


ALBERTA 
Hewlett-Packard (Canada) Ltd. 
11620A - 168th Street 
Edmonton T5M 319 
Tel: (403) 452-3670 

TWX: 610-831-2431 


Hewlett-Packard (Canada) Ltd. 
210, 7220 Fisher St. S.E. 
Calgary 12H 2H8 

Tel: (403) 253-2713 

TWX: 610-821-6141 


BRITISH COLUMBIA 
Hewlett-Packard (Canada) Ltd. 
10691 Shellbridge Way 
Richmond V6X 2W7 

Tel: (604) 270-2277 

TWX: 610-925-5059 


MANITOBA 
Hewlett-Packard (Canada) Ltd. 
380-550 Century St. 

St. James, 

Winnipeg R3H OY 1 

Tel: (204) 786-6701 

TWX: 610-67 1-3531 


NOVA SCOTIA 
Hewlett-Packard (Canada) Ltd. 
P.O. Box 931 

800 Windmill Road 
Dartmouth B38 1L1 
Tel: (902) 469-7820 

TWX: 610-27 1-4482 


ONTARIO 
Hewlett-Packard (Canada) Ltd. 
1020 Morrison Dr. 

Ottawa K2H 8K7 

Tel: (613) 820-6483 

TWX: 610-563-1636 


Hewlett-Packard (Canada) Ltd. 
6877 Goreway Drive 
Mississauga L4V 1M8 
Tel: (416) 678-9430 
TWX: 610-492-4246 


Hewlett-Packard (Canada) Ltd. 
552 Newbold Street 
London Né6E 285 

Tel: (519) 686-9181 

TWX: 610-352-1201 


QUEBEC 
Hewlett-Packard (Canada) Ltd. 
275 Hymus Blvd. 

Pointe Claire H9R 1G7 
Tel: (514) 697-4232 

TWX: 610-422-3022 


FOR CANADIAN 
AREAS NOT 

LISTED: 

Contact Hewlett-Packard (Canada) 
Ltd. in Mississauga. 


CENTRAL, 
SOUTH AMERICA 


ARGENTINA 
Hewlett-Packard Argentina S.A. 
Santa Fe 2035, Martinez 

6140 Buenos Aires 
Tel: 792-1239, 798-6086 
Telex: 122443 AR CIGY 

Cable: HEWPACKARG 


Biotron $.A.C.l.y M. 

Avda. Paseo Colon 221 

9 piso 

1399 Buenos Aires 
Tel: 30-4846 / 1851/8384 
34-9356 / 0460/4551 

Telex: (33) 17595 BIO AR 
Cable: BIOTRON Argentina 


BRAZIL 

Hewlett-Packard do Brasil 
l.e.C. Ltda. 

Alameda Rio Negro, 750 

Alphaville 

06400 Barueri SP 

Tel: 429-3222 

Cable: HEWPACK Sao Paulo 


Hewlett-Packard do Brasil 

l.e.C. Ltda. 
Rua Padre Chagas, 32 
90000-P6rto Alegre-RS 
Tel: 22-2998, 22-5621 
Cable: HEWPACK Porto Alegre 


Hewlett-Packard do Brasil 

l.e.C. Ltda. 
Av. Epitacio Pessoa, 4664 
22471-Rio de Janeiro-RJ 
Tel: 286-0237 
Telex: 021-21905 HPBR-BR 
Cable: HEWPACK Rio de Janeiro 


CHILE 

Jorge Calcagni y Cia. Ltda. 
Arturo Burhle 065 

Casilla 16475 

Correo 9, Santiago 
Tel: 220222 

Telex: JCALCAGNI 


COLOMBIA 
Instrumentacion 

Henrik A. Langebaek & Kier S.A. 
Carrera 7 No. 48-75 

Apartado Aéreo 6287 
Bogota, 1D.E. 

Tel: 269-8877 

Telex: 44400 

Cable: AARIS Bogota 


Instrumentacion 

H.A. Langebaek & Kier S.A. 
Carrera 63 No. 49-A-31 
Apartado 54098 
Medellin 

Tel: 304475 


COSTA RICA 
Cientifica Costarricense S.A. 
Avenida 2, Calle § 

San Pedro de Montes de Oca 
Apartado 10159 

San José 

Tel: 24-38-20, 24-08-19 
Telex: 2367 GALGUR CR 
Cable: GALGUR 


ECUADOR 
CYEDE Cia. Ltda. 

P.O. Box 6423 CCI 

Av. Eloy Alfaro 1749 
Quito 

Tel: 450-975, 243-052 
Telex: 2548 CYEDE ED 
Cable: CYEDE-Quito 


Medical Only 

Hospitalar S.A. 

Casilla 3590 

Robles 625 

Quito 

Tel: 545-250 

Cable: HOSPITALAR- Quito 


EL SALVADOR 
IPESA 

Bulevar de los Heroes 11-48 
Edificio Sarah 1148 

San Salvador 

Tel: 252787 


GUATEMALA 

IPESA 

Avenida Reforma 3-48 

Zona 9 

Guatemala City 

Tel: 316627, 314786, 6647 1-5, 
ext. 9 

Telex: 4192 Teletro Gu 


MEXICO 

Hewlett-Packard Mexicana, 
S.A. de C.V. 

Av. Periferico Sur No. 6501 

Tepepan, Xochimilco 

Mexico 23, DF. 

Tel: 905-676-4600 

Telex: 017-74-507 


Hewlett-Packard Mexicana, 
S.A. de C.V. 

Ave. Constitucion No. 2184 

Monterrey, NL. 

Tel: 48-71-32, 48-7 1-84 

Telex: 038-410 

PANAMA 

Electronico Balboa, S.A. 

Aparatado 4929 

Panama 5 

Calle Samuel Lewis 

Edificio “Alfa,” No. 2 

Ciudad de Panama 

Tel: 64-2700 

Telex: 3483103 Curundu, 

Canal Zone 

Cable: ELECTRON Panama 


PERU 

Compajiia Electro Medica S.A. 
Los Flamencos 145 

San Isidro Casilla 1030 

Lima | 

Tel: 41-4325 

Telex: Pub. Booth 25424 SISIDRO 
Cable: ELMED Lima 


SURINAM 

Surtel Radio Holland N.V. 
Grote Hofstr. 3-5 

P.O. Box 155 
Paramaribo 

Tel: 72118, 77880 
Cable: Surtel 


TRINIDAD & 
TOBAGO 

CARTEL 

Caribbean Telecoms Ltd. 
P.O. Box 732 

69 Frederick Street 
Port-of-Spain 
Tel: 62-53068 
URUGUAY 

Pablo Ferrando S.A.C.el. 
Avenida Italia 2877 
Casilla de Correo 370 
Montevideo 

Tel: 40-3102 

Telex: 702 Public Booth 
Para Pablo Ferrando 
Cable: RADIUM Montevideo 


VENEZUELA 


Hewlett-Packard de Venezuela C.A. 


P.O. Box 50933 

Caracas 105 

Los Ruices Norte 

3a Transversal 

Edificio Segre 
Caracas 107 

Tel: 239-4133 (20 lines) 
Telex: 25146 HEWPACK 
Cable: HEWPACK Caracas 


FOR AREAS NOT 
LISTED, 

CONTACT: 
Hewlett-Packard i..tercontinental 
3495 Deer Creek Road 

Palo Alto, California 94304 
Tel: (415) 856-1501 

TWX: 910-373-1260 

Cable: HEWPACK Palo Alto 
Telex: 034-8300, 034-8493 


EUROPE, 
NORTH AFRICA, 
MIDDLE EAST 


AUSTRIA 
Hewlett-Packard Ges.m.b.H. 
Wehlistrasse 29 

P.O. Box 7 

A-1205 Vienna 

Tel: 35-16-21-0 

Cable: HEWPACK Vienna 
Telex: 13582/ 135066 


Hewlett-Packard Ges.m.b.H. 
Wehlistrasse, 29 
A-1205 Wien 

Tel: 35-16-21 

Telex: 135066 
BAHRAIN 
Medical Only 

Wael Pharmacy 

P.O. Box 648 
Bahrain 

Tel: 54886, 56123 
Telex: 8550 WAEL GJ 
Cable: WAELPHARM 


Al Hamidiya Trading and 
Contracting 

P.O. Box 20074 

Manama 

Tel: 259978, 259958 

Telex: 8895 KALDIA GJ 


BELGIUM 

Hewlett-Packard Benelux S.A./N.V. 
Avenue du Col-Vert, 1, 
(Groenkraaglaan) 

B-1170 Brussels 

Tel: (02) 660 50 50 

Cable: PALOBEN Brussels 

Telex: 23-494 paloben bru 


CYPRUS 

Kypronics 

19 Gregorios Xenopoulos Street 
P.O. Box 1152 

Nicosia 

Tel: 45628 / 29 

Cable: Kypronics Pandehis 
Telex: 3018 


CZECHOSLOVAKIA 
Hewlett-Packard 

Obchodni zastupitelstvi v CSSR 
Pisemny styk 

Post. schranka 27 

CS 11801 Praha 011 
CSSR 


Vyvojova a Provozni Zakladna 
Vyzkumnych Ustavu v Bechovicich 
CSSR-25097 Bechovice u 
Prahy 

Tel: 89 93 41 

Telex: 12133 


Institute of Medical Bionics 
Vyskumny Ustav Lekarskej Bioniky 
Jedlova 6 

CS-88346 Bratislava- 
Kramare 

Tel: 44-551 

Telex: 93229 


DENMARK 
Hewlett-Packard A/S 
Datavej 52 

DK-3460 Birkerod 
Tel: (02) 81 66 40 
Cable: HEWPACK AS 
Telex: 37409 hpas dk 


Hewlett-Packard A/S 
Navervej 1 

DK-8600 Silkeborg 
Tel: (06) 82 71 66 

Telex: 37409 hpas dk 
Cable: HEWPACK AS 


EGYPT 

1.E.A. 

International Engineering 
Associates 

24 Hussein Hegazi Street 

Kasr-el-Aini 

Cairo 

Tel: 23 829 

Telex: 93830 

Cable: INTENGASSO 


SAMITRO 

Sami Amin Trading Office 
18 Abdel Aziz Gawish 
Abdine-Cairo 
Tel: 24932 

Cable: SAMITRO CAIRO 
FINLAND 


Hewlett-Packard Oy 
Revontulentie, 7 
SF-02100 Espoo 10 
Tel: (90) 455 0211 
Cable: HEWPACKOY 
Telex: 121563 hewpa sf 


FRANCE 

Hewlett-Packard France 

Zone d'activites de Courtaboeut 
Avenue des Tropiques 

Boite Postale 6 

91401 Orsay-Cedex 

Tel: (1) 907 78 25 

TWX: 600048F 


Hewlett-Packard France 
Chemin des Mouilles 
B.P. 162 

69130 Ecully 

Tel: (78) 33 81 25 

TWX: 310617F 


Hewlett-Packard France 
20, Chemin de La Cepiere 
31081 Toulouse 

Le Mirail-Cedex 

Tel: (61) 40 11 12 
Hewlett-Packard France 
Le Ligoures 

Place Romée de Villeneuve 
13100 Aix-en-Provence 
Tel: (42) 59 41 02 

TWX: 410770F 


Hewlett-Packard France 
2, Allee de la Bourgonette 
35100 Rennes 

Tel: (99) 51 42 44 

TWX: 740912F 


Hewlett-Packard France 

18, rue du Canal de la Marne 
67300 Schiltigheim 
Tel: (88) 83 08 10 

TWX: 890141F 


Hewlett-Packard France 
Immeuble péricentre 

rue van Gogh 

§9650 Villeneuve D'Ascq 
Tel: (20) 91 41 25 

TWX: 160124F 


Hewlett-Packard France 

Batiment Ampére 

Rue de la Commune de Paris 

B.P. 300 

93153 Le Blanc Mesnil- 
Cedex 

Tel: (01) 931 88 50 

Telex: 211032F 


Hewlett-Packard France 
Av. du Pdt. Kennedy 
33700 Merignac 
Tel: (56) 97 01 81 


Hewlett-Packard France 
Immeuble Lorraine 
Boulevard de France 
91035 Evry-Cedex 
Tel: 077 96 60 

Telex: 6923 15F 


Hewlett-Packard France 
23 Rue Lothaire 

57000 Metz 

Tel: (87) 65 53 50 


GERMAN FEDERAL 
REPUBLIC 
Hewlett-Packard GmbH 
Vertriebszentrale Frankfurt 
Berner Strasse 117 

Postfach 560 140 

0-6000 Frankfurt 56 

Tel: (06011) 50041 

Cable: HEWPACKSA Frankfurt 
Telex: 04 13249 hpftm d 


Hewlett-Packard GmbH 
Technisches Biiro Bablingen 
Herrenberger Strasse 110 
0-7030 Béblingen, 
Wiirttemberg 

Tel: (07031) 667-1 

Cable: HEWPACK Boblingen 
Telex: 07265739 bbn 


Hewlett-Packard GmbH 
Technisches Biiro Diisseldort 
Emanuel-Leutze-Str. 1 (Seestern) 
0-4000 Dusseldorf 

Tel: (0211) 5971-1 

Telex: 085/86 533 hpdd d 


Hewlett-Packard GmbH 
Technisches Biro Hamburg 
Kapstadtring 5 

D-2000 Hamburg 60 
Tel: (040) 63804-1 

Cable: HEWPACKSA Hamburg 
Telex: 21 63 032 hphh d 


Hewlett-Packard GmbH 
Technisches Biiro Hannover 
Am Grossmarkt 6 

0-3000 Hannover 91 
Tel: (0511) 46 60 01 

Telex: 092 3259 


Hewlett-Packard GmbH 
Technisches Biiro Nurnberg 
Neumeyerstrasse 90 
0-8500 NUrnberg 
Tel: (0911) 52 20 83 

Telex: 0623 860 
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Hewlett-Packard GmbH 
Technisches Biiro Miinchen 
Eschenstrasse 5 

0-8021 Taufkirchen 
Tel: (089) 6117-1 

Telex: 0524985 


Hewlett-Packard GmbH 
Technisches Biiro Berlin 
Kaithstrasse 2-4 
0-1000 Berlin 30 
Tel: (030) 24 90 86 
Telex: 018 3405 hpbin d 


GREECE 

Kostas Karayannis 

8 Omirou Street 
Athens 133 

Tel: 32 30 303/32/37 731 
Telex: 21 59 62 RKAR GR 
Cable: RAKAR ATHENS 


ICELAND 

Medical Only 

Elding Trading Company Inc. 
Hafnarnvoli - Tryggvagotu 
P.O. Box 895 
IS-Reykjavik 

Tel: 1 58 20/163 03 

Cable: ELDING Reykjavik 


IRELAND 
Hewlett-Packard Ltd. 

King Street Lane 
Winnersh, Wokingham 
Berkshire, RG11 5AR 
GB-England 

Tel: (0734) 78 47 74 

Telex: 847178 

Cable: Hewpie London 


Hewlett-Packard Ltd. 
Kestrel House 
Clanwilliam Place 
Lower Mount Street 
Dublin 2, Eire 


Hewlett-Packard Ltd. 
2C Avongberg Ind. Est. 
Long Mile Road 
Dublin 12 

Tel: 514322/514224 
Telex: 30439 


Medical Only 


Cardiac Services (Ireland) Ltd. 


Kilmore Road 
Artane 

Dublin 5, Eire 
Tel: (01) 315820 


Medical Only 

Cardiac Services Co. 
95A Finaghy Rd. South 
Belfast 8710 OBY 
GB-Northern Ireland 
Tel: (0232) 625566 
Telex: 747626 


ISRAEL 

Electronics Engineering Div. 
of Motorola Israel Ltd. 

16, Kremenetski Street 

P.O. Box 25016 

Tel-Aviv 

Tel: 38973 

Telex: 33569, 34164 

Cable: BASTEL Tel-Aviv 


ITALY 

Hewlett-Packard Italiana S.p.A. 

Via G. Di Vittorio, 9 

20063 Cernusco Sul 
Naviglio (MI) 

Tel: (2) 903691 

Telex: 334632 HEWPACKIT 


Hewlett-Packard Italiana S.p.A. 
Via Turazza, 14 

35100 Padova 

Tel: (49) 664888 

Telex: 430315 HEWPACK! 


Hewlett-Packard Italiana S.p.A. 
Via G. Armellini 10 

100143 Roma 

Tel: (06) 54 69 61 

Telex: 610514 

Cable: HEWPACKIT Roma 


Hewlett-Packard Italiana S.p.A. 
Corso Giovanni Lanza 94 
10133 Torino 

Tel: (011) 659308 

Telex: 221079 


Hewlett-Packard Italiana S.p.A. 
Via Principe Nicola 43 G/C 
-95126 Catania 

Tel: (095) 37 05 04 

Telex: 970291 


Hewlett-Packard ltaliana S.p.A. 

Via Nuova san Rocco A 
Capadimonte, 62A 

80131 Napoli 

Tel: (081) 710698 


Hewlett-Packard Italiana S.p.A. 
Via Martin Luther King, 38/111 
|-40132 Bologna 

Tel: (051) 402394 

Telex: 511630 


JORDAN 
Mouasher Cousins Co. 
P.O. Box 1387 
Amman 

Tel: 24907 / 39907 
Telex: SABCO JO 1456 
Cable: MOUASHERCO 


KUWAIT 

Al-Khaldiya Trading & Contracting 
P.O. Box 830-Satat 

Kuwait 

Tel: 42 4910/41 1726 

Telex: 2481 Areeg kt 

Cable: VISCOUNT 


LUXEMBURG 
Hewlett-Packard Beneluz S.A./N.V. 
Avenue du Col-Vert, 1 
(Groenkraaglaan) 

B-1170 Brussels 
Tel: (02) 660 5050 

Cable: PALOBEN Brussels 
Telex: 23 494 
MOROCCO 
Dolbeau 

81 rue Karatchi 
Casablanca 

Tel: 3041 82 

Telex: 23051/22822 
Cable: MATERIO 


Gerep 

2, rue d'Agadir 

Boite Postal 156 
Casablanca 
Tel: 272093/5 
Telex: 23 739 

Cable: GEREP-CASA 


NETHERLANDS 
Hewlett-Packard Benelux N.V. 
Van Heuven Goedhartlaan 121 
P.O. Box 667 

1181KK Amstelveen 
Tel: (20) 47 20 21 

Cable: PALOBEN Amsterdam 
Telex: 13 216 


NORWAY 
Hewlett-Packard Norge A/S 
Ostendalen 18 

P.O. Box 34 

1345 Osteraas 

Tel: (02) 1711 80 

Telex: 16621 hpnas n 


Hewlett-Packard Norge A/S 
Nygaardsgaten 114 

P.O. Box 4210 

5013 Nygaardsgaten, 
Bergen 

Tel: (05) 21 97 33 


POLAND 

Biuro Informacji Techniczne| 
Hewlett-Packard 

Ul Stawki 2, 6P 

PL0O-950 Warszawa 
Tel: 39 59 62, 39 51 87 
Telex: 81 24 53 


PORTUGAL 

Telectra-Empresa Técnica de 
Equipamentos Eléctricos S.a.r.l. 

Rua Rodrigo da Fonseca 103 

P.O. Box 2531 

P-Lisbon 1 

Tel: (19) 68 60 72 

Cable: TELECTRA Lisbon 

Telex: 12598 
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Mundinter 

Intercambio Mundial de Comercio 
S.arl. 

P.O. Box 2761 

Avenida Antonio Augusto 

de Aguiar 138 

P-Lisbon 

Tel: (19) 53 2131/7 

Telex: 16691 munter p 
Cable: INTERCAMBIO Lisbon 


QATAR 

Nasser Trading & Contracting 
P.O. Box 1563 

Doha 

Tel: 22170 

Telex: 4439 NASSER 

Cable: NASSER 


ROMANIA 
Hewlett-Packard Reprezentanta 
Bd.n. Balcescu 16 
Bucuresti 

Tel: 15 80 23/13 88 85 

Telex: 10440 

SAUDI ARABIA 
Modern Electronic 
Establishment (Head Office) 
P.O. Box 1228, Baghdadiah Street 
Jeddah 

Tel: 27 798 

Telex: 40035 

Cable: ELECTA JEDDAH 


Modern Electronic Establishment 
(Branch) 

P.O. Box 2728 

Riyadh 

Tel: 62596 /66232 

Telex: 202049 


Modern Electronic Establishment 
(Branch) 

P.O. Box 193 

Al-Khobar 

Tel: 44678-44813 

Telex: 670136 

Cable: ELECTA AL-KHOBAR 


SPAIN 

Hewlett-Packard Espajola, S.A. 
Calle Jerez 3 

E-Madrid 16 

Tel: (1) 458 26 00 (10 lines) 
Telex: 23515 hpe 


Hewlett-Packard Espafiola S.A. 
Colonia Mirasierra 

Edificio Juban 

c/o Costa Brava, 13 
Madrid 34 


Hewlett-Packard Espafiola, S.A. 
Milanesado 21-23 
E-Barcelona 17 

Tel: (3) 203 6200 (5 lines) 
Telex: 52603 hpbe e 


Hewlett-Packard Espanola, S.A. 
Av Ramon y Cajal, 1 

Edificio Sevilla, planta 9° 
E-Sevilla 5 

Tel: 64 44 54/58 


Hewlett-Packard Espafiola S.A. 
Edificio Albia Il 7° B 
E-Bilbao | 

Tel: 23 83 06/23 82 06 


Hewlett-Packard Espafiola S.A. 
C/Ramon Gordillo 1 

(Entlo.) 

E-Valencia 10 

Tel: 96-361. 13.54/361. 13.58 


SWEDEN 
Hewlett-Packard Sverige AB 
Enighetsvagen 3, Fack 
$-161 Bromma 20 
Tel: (08) 730 05 50 

Telex: 10721 

Cable: MEASUREMENTS 
Stockholm 


Hewlett-Packard Sverige AB 
Frotallsgatan 30 

§-421 32 Vastra 
Frdélunda 

Tel: (031) 49 09 50 

Telex: 10721 via Bromma office 


SWITZERLAND 
Hewlett-Packard (Schweiz) AG 
Ziircherstrasse 20 

P.O. Box 307 

CH-8952 Schlieren- 
Zurich 

Tel: (01) 7305240 

Telex: 53933 hpag ch 

Cable: HPAG CH 


Hewlett-Packard (Schweiz) AG 
Chateau Bloc 19 

CH-1219 Le Lignon- 
Geneva 

Tel: (022) 96 03 22 

Telex: 27333 hpag ch 

Cable: HEWPACKAG Geneva 


SYRIA 

General Electronic Inc. 

Nuri Basha-Ahnaf Ebn Kays Street 
P.O. Box 5781 

Damascus 

Tel: 33 24 87 

Telex: 11215 ITIKAL 

Cable: ELECTROBOR DAMASCUS 


SALES OFFICES 


Medical only 

Sawah & Co. 

Place Azme 

B.P. 2308 

Damascus 

Tel: 16 367-19 697-14 268 
Telex: 11304 SATACO SY 
Cable: SAWAH, DAMASCUS 


Suleiman Hilal El Mlawi 
P.O. Box 2528 

Mamoun Bitar Street, 56-58 
Damascus 

Tel: 11 46 63 

Telex: 11270 

Cable: HILAL DAMASCUS 


TUNISIA 

Tunisie Electronique 

31 Avenue de la Liberte 
Tunis 

Tel: 280 144 


Corema 

1 ter. Av. de Carthage 
Tunis 

Tel: 253 821 

Telex: 12319 CABAM TN 


TURKEY 

TEKNIM Company Ltd. 
Riza Sah Pehlevi 
Caddesi No. 7 
Kavaklidere,- Ankara 
Tel: 275800 

Telex: 42155 


Teknim Com., Ltd. 
Barbaros Bulvari 55/ 12 
Besikyas, Istanbul 
Tel: 613 546 

Telex: 23540 


E.M.A. 

Muhendislik Kollektif Sirketi 
Mediha Eldem Sokak 41/6 
Yiiksel Caddesi 
Ankara 

Tel: 17 56 22 

Cable: EMATRADE/ Ankara 


Yilmaz Ozyurek 

Milli Mudafaa Cad 16/6 
Kizilay 

Ankara 

Tel: 25 03 09 - 17 80 26 
Telex: 42576 OZEK TR 
Cable: OZYUREK ANKARA 


UNITED ARAB 
EMIRATES 

Emitac Ltd. (Head Office) 
P.O. Box 1641 
Sharjah 

Tel: 354121/3 

Telex: 8136 


Emitac Ltd. (Branch Office) 
P.O. Box 2711 

Abu Dhabi 

Tel: 331370/ 1 


UNITED KINGDOM 


Hewlett-Packard Ltd. 

King Street Lane 
Winnersh, Wokingham 
Berkshire RG11 5AR 
GB-England 

Tel: (0734) 784774 

Telex: 8471 78/9 


Hewlett-Packard Ltd. 
Fourier House, 

257-263 High Street 
London Colney 

St. Albans, Herts 
GB-England 

Tel: (0727) 24400 
Telex: 1-89527 16 


[= | 
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(cont.) 


Hewlett-Packard Ltd. 
Trafalgar House 
Navigation Road 
Altrincham 
Cheshire WA14 1NU 
GB-England 

Tel: (061) 928 6422 
Telex: 668068 


Hewlett-Packard Ltd. 
Lygon Court 

Hereward Rise 

Dudley Road 
Halesowen, 
West Midlands, B62 8SD 
GB-England 

Tel: (021) 501 1221 
Telex: 339105 


Hewlett-Packard Ltd. 
Wedge House 

799, London Road 
Thornton Heath 
Surrey, CR4 6XL 
GB-England 

Tel: (01) 684-0103/8 
Telex: 946825 


Hewlett-Packard Ltd. 
14 Wesley St 
Castleford 
Yorks WF10 1AE 
Tel: (0977) 550016 
TWX: 5557335 


Hewlett-Packard Ltd. 
Tradax House 

St. Mary's Walk 
Maidenhead 
Berkshire, SL6 1ST 
GB-England 


Hewlett-Packard Ltd. 
Morley Road 
Staplehill 
Bristol, BS 16 4QT 
GB-England 


Hewlett-Packard Ltd. 

South Queensferry 
West Lothian, EH30 9TG 
GB-Scotland 

Tel: (031) 331-1188 

Telex: 72682 


Hewlett-Packard Ltd. 
Kestrel House 
Clanwilliam Place 
Lower Mount Street 
Dublin 2, Eire 


Hewlett-Packard Ltd. 

2C Avonberg Ind. Est. 

Long Mile Road 

Dublin 12 

Tel: §14322/514224 

Telex: 30439 

USSR 

Hewlett-Packard 
Representative Office 

USSR 

Pokrovsky Boulevard 4/ 17-kw 12 

Moscow 101000 

Tel: 294.20.24 

Telex: 7825 hewpak su 


YUGOSLAVIA 

Iskra Commerce, n.sol.o. 
Zastopstvo Hewlett-Packard 
Obilicev Venac 26 

YU 11000 Beograd 
Tel: 636-955 

Telex: 11530 


Iskra Commerce, n.sol.o. 
Zastopstvo Hewlett-Packard 
Miklosiceva 38/ Vil 
YU-61000 Ljubljana 
Tel: 321-674, 315-879 


Telex: 31583 9/79 
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EUROPE, 
NORTH AFRICA, 
MIDDLE EAST 


SOCIALIST 
COUNTRIES NOT 
SHOWN, PLEASE 
CONTACT: 
Hewlett-Packard Ges.m.b.H. 
Handelskai 52 

P.O. Box 7 

A-1205 Vienna, Austria 
Tel: (0222) 35 16 21 to 27 
Cable: HEWPAK Vienna 
Telex: 75923 hewpak a 


MEDITERRANEAN 
AND MIDDLE EAST 
COUNTRIES NOT 
SHOWN, PLEASE 
CONTACT: 
Hewlett-Packard S.A. 
Mediterranean and Middle East 
Operations 

35, Kolokotroni Street 

Piatia Kefallariou 

GR-Kifissia- Athens, Greece 
Tel: 8080359 / 429 

Telex: 21-6588 

Cable: HEWPACKSA Athens 


FOR OTHER AREAS 
NOT LISTED, 
CONTACT: 
Hewlett-Packard S.A. 

7, rue du Bois-du-Lan 

P.O. Box 

CH-1217 Meyrin2- Geneva 
Switzerland 

Tel: (022) 82 70 00 

Cable: HEWPACKSA Geneva 
Telex: 2 24 86 


UNITED STATES 


ALABAMA 

P.O. Box 4207 

8290 Whitesburg Dr. 
Huntsville 35802 
Tel: (205) 881-4592 


8933 E. Roebuck Blvd. 
Birmingham 35206 
Tel: (205) 836-2203 /2 
ARIZONA 

2336 E. Magnolia St. 
Phoenix 85034 

Tel: (602) 244-1361 

2424 East Aragon Rd. 
Tucson 85706 

Tel: (602) 889-4661 


“ARKANSAS 
Medical Service Only 

P.O. Box 5646 

Brady Station , 
Little Rock 72215 
Tel: (501) 376-1844 
CALIFORNIA 

1579 W. Shaw Ave. 
Fresno 93771 

Tel: (209) 224-0582 

1430 East Orangethorpe Ave. 
Fullerton 92631 

Tel: (714) 870-1000 

3939 Lankershim Boulevard 


North Hollywood 91604 


Tel: (213) 877-1282 
TWX: 910-499-267 1 


5400 West Rosecrans Blvd. 
P.O. Box 92105 

World Way Postal Center 
Los Angeles 90009 
Tel: (213) 776-7500 

TWX: 910-325-6608 


‘Los Angeles 
Tel: (213) 776-7500 


3200 Hillview Av 
Palo Alto, CA 94304 
Tel: (408) 988-7000 


3003 Scott Boulevard 
Santa Clara 95050 
Tel: (408) 988-7000 

TWX: 910-338-0518 
‘Ridgecrest 

Tel: (714) 446-6165 


646 W. North Market Blvd. 
Sacramento 95834 
Tel: (916) 929-7222 


9606 Aero Drive 

P.O. Box 23333 

San Diego 92123 
Tel: (714) 279-3200 


‘Tarzana 
Tel: (213) 705-3344 


COLORADO 
5600 DTC Parkway 
Englewood 80110 
Tel: (303) 771-3455 


CONNECTICUT 
47 Barnes Industrial Road 
Barnes Park South 
Wallingford 06492 
Tel: (203) 265-7801 


FLORIDA 

P.O. Box 24210 

2727 N.W. 62nd Street 

Ft. Lauderdale 33309 
Tel: (305) 973-2600 


4080 Woodcock Drive #132 
Brownett Building 
Jacksonville 32207 
Tel: (904) 398-0663 


P.O. Box 13910 
6177 Lake Ellenor Dr. 
Orlando 32809 
Tel: (305) 859-2900 


P.O. Box 12826 

Suite 5, Bldg. 1 

Office Park North 
Pensacola 32575 
Tel: (904) 476-8422 


Computer Systems Only 
110 South Hoover Blvd. 
Suite 120 

Tampa 33609 

Tel: (813) 872-0900 


GEORGIA 

P.O. Box 105005 

450 Interstate North Parkway 
Atlanta 30348 

Tel: (404) 955-1500 

TWX: 810-766-4890 


Medical Service Only 
“Augusta 30903 
Tel: (404) 736-0592 


P.O. Box 2103 

1172N. Davis Drive 
Warner Robins 31098 
Tel: (912) 922-0449 


HAWAII 

2875 So. King Street 
Honolulu 96826 
Tel: (808) 955-4455 


ILLINOIS 

5201 Tollview Dr. 
Rolling Meadows 
60008 

Tel: (312) 255-9800 

TWX: 910-687-2260 


INDIANA 

7301 North Shadeland Ave. 
Indianapolis 46250 
Tel: (317) 842-1000 

TWX: 810-260-1797 


IOWA 

2415 Heinz Road 
lowa City 52240 
Tel: (319) 351-1020 


KENTUCKY 
10170 Linn Station Road 
Suite 525 
Louisville 40223 
Tel: (502) 426-0100 


LOUISIANA 

P.O. Box 1449 

3229-39 Williams Boulevard 
Kenner 70063 

Tel: (504) 443-6201 


MARYLAND 

7121 Standard Drive 
Parkway Industrial Center 
Hanover 21076 
Tel: (301) 796-7700 
TWX: 710-862-1943 


2 Choke Cherry Road 
Rockville 20850 

Tel: (301) 948-6370 

TWX: 710-828-9684 
MASSACHUSETTS 
32 Hartwell Ave. 
Lexington 02173 

Tel: (617) 861-8960 

TWX: 710-326-6904 


MICHIGAN 

23855 Research Drive 
Farmington Hills 48024 
Tel: (313) 476-6400 


724 West Centre Ave. 
Kalamazoo 49002 
Tel: (616) 323-8362 


MINNESOTA 


2400 N. Prior Ave. 
St. Paul 55113 
Tel: (612) 636-0700 


MISSISSIPPI 

322 N. Mart Plaza 
Jackson 39206 

Tel: (601) 982-9363 
MISSOURI 

11131 Colorado Ave. 
Kansas City 64137 
Tel: (816) 763-8000 

TWX: 910-77 1-2087 


1024 Executive Parkway 
St. Louis 63141 
Tel: (314) 878-0200 


NEBRASKA 
Medical Only 

7101 Mercy Road 
Suite 101 
Omaha 68106 
Tel: (402) 392-0948 
NEVADA 
“Las Vegas 
Tel: (702) 736-6610 
NEW JERSEY 
W. 120 Century Rd. 
Paramus 07652 
Tel: (201) 265-5000 
TWX: 710-990-495 1 


Crystal Brook Professional Building 


Route 35 
Eatontown 07724 
Tel: (201) 542-1384 


NEW MEXICO 

P.O. Box 11634 

Station E 

11300 Lomas Blvd., N.E. 
Albuquerque 87123 
Tel: (505) 292-1330 

TWX: 910-989-1185 


156 Wyatt Drive 

Las Cruces 88001 
Tel: (505) 526-2484 
TWX: 910-9983-0550 


NEW YORK 
6 Automation Lane 
Computer Park 
Albany 12205 
Tel: (518) 458-1550 
TWX: 710-444-4961 


650 Perinton Hill Office Park 
Fairport 14450 
Tel: (716) 223-9950 
TWX: 510-253-0092 


No. 1 Pennsylvania Plaza 
55th Floor 

34th Street & 8th Avenue 
New York 10001 
Tel: (212) 971-0800 


5858 East Molloy Road 
Syracuse 13211 
Tel: (315) 455-2486 


1 Crossways Park West 
Woodbury 11797 
Tel: (516) 921-0300 
TWX: 510-221-2183 
Tel: (513) 671-7400 


NORTH CAROLINA 
5605 Roanne Way 
Greensboro 27405 
Tel: (919) 852-1800 


OHIO 
Medical / Computer Only 
Bldg. 300 

1313 E. Kemper Rd. 
Cincinnati 45426 
16500 Sprague Road 
Cleveland 44130 
Tel: (216) 243-7300 
TWX: 810-423-9430 


330 Progress Rd. 
Dayton 45449 
Tel: (513) 859-8202 
1041 Kingsmill Parkway 
Columbus 43229 
Tel: (614) 436-1041 


OKLAHOMA 

P.O. Box 32008 

6301 N. Meridan Avenue 
Oklahoma City 73112 
Tel: (405) 721-0200 


9920 E. 42nd Street 
Suite 121 

Tulsa 74145 
Tel: (918) 665-3300 


OREGON 

17890 S.W. Lower Boones Ferry 
Road 

Tualatin 97062 

Tel: (503) 620-3350 
PENNSYLVANIA. 

111 Zeta Drive 
Pittsburgh 15238 

Tel: (412) 782-0400 


1021 8th Avenue 

King of Prussia Industrial Park 
King of Prussia 19406 
Tel: (215) 265-7000 

TWX: 510-660-2670 


PUERTO RICO 
Hewlett-Packard Inter-Americas 
Puerto Rico Branch Office 
Calle 272, 

Edif. 203 Urg. Country Club 
Carolina 00924 

Tel: (809) 762-7255 

Telex: 345 0514 


SOUTH CAROLINA 
P.O. Box 6442 

6941-0 N. Trenholm Road 
Columbia 29260 

Tel: (803) 782-6493 


TENNESSEE 
8914 Kingston Pike 
Knoxville 37922 
Tel: (615) 523-0522 


3027 Vanguard Dr. 
Director's Plaza 
Memphis 38131 
Tel: (901) 346-8370 


‘Nashville 
Medical Service Only 
Tel: (615) 244-5448 


TEXAS 

4171 North Mesa 
Suite C110 

El Paso 79902 
Tel: (915) 533-3555 


P.O. Box 1270 

201 E. Arapaho Rd. 
Richardson 75080 
Tel: (214) 231-6101 


P.O. Box 42816 
10535 Harwin Dr. 
Houston 77036 
Tel: (713) 776-6400 


“Lubbock 
Medical Service Only 
Tel: (806) 799-4472 


205 Billy Mitchell Road 
San Antonio 78226 
Tel: (512) 434-8241 


UTAH 

2160 South 3270 West Street 
Salt Lake City 84119 
Tel: (801) 972-4711 


VIRGINIA 


P.O. Box 9669 

2914 Hungry Springs Road 
Richmond 23228 
Tel: (804) 285-3431 


Computer Systems / Medical Only 
Airport Executive Center 

Suite 111 

5700 Thurston Avenue 
Virginia Beach 23455 
Tel: (804) 460-2471 


WASHINGTON 
Bellefield Office Pk. 
1203 - 114th Ave. S.E. 
Bellevue 98004 
Tel: (206) 454-397 1 
TWX: 910-443-2446 


P.O. Box 4010 


Spokane 99202 
Tel: (509) 535-0864 


“WEST VIRGINIA 
Medical/ Analytical Only 
4604 Mac Corkle Ave., S.E. 
Charleston 25304 
Tel: (304) 925-0492 


WISCONSIN 

150 South Sunny Slope Road 
Brookfield 53005 
Tel: (414) 784-8800 


FOR U.S. AREAS 
NOT LISTED: 

Contact the regional office 
nearest you: 

Atlanta, Georgia... North Holly- 
wood, California... Rockville, 
Maryland. . Rolling Meadows, 
Illinois. Their complete addresses 
are listed above. 


“Service Only 
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Model 3437A 


SECTION VIII 
MANUAL CHANGES 


8-1. INTRODUCTION. 


8-2. This section contains information required to adapt 
this manual to serial numbers preceding the serial number 
indicated on the title page. Since this manual applies to 
all instruments manufactured to date, separate backdating 
information is not required. 


8-3. Backdating information has been integrated into the 
Replaceable Parts List in Section VI and the curcuit dia- 
gram in Section VII using the A symbols. This symbology 
conforms to the following convention: 


AN Where N = A Number 


This symbol denotes a component value chunyee ur a 
changed part readily noticeable as a change on the 
schematic or in a servicing procedure. The description 
appear near the schematic. 


AA Where A= A Letter 


This symbol denotes a component part number or 
vendor change not readily noticeable on the schematic 
Or in a servicing procedure. The description appears 
beneath the Replaceable Parts List. 


Section VII] 


Rev. A 8-1 
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SERVICE NOTE 


@ : | ae | SUPERSEDES 
P.C. 09-14555 NONE 


! 09—14682 

| 09—14423 hp- MODEL 3437A SYSTEM VOLTMETER 
09—14478 , _ 

|. 09—14846 Serial Numbers: As Stated Below 

| 09—14175 

: | CHANGE TO IMPROVE INSTRUMENT ACCURACY 
| 

: Introduction. 


This Service Note discusses a series of changes to the 3437A System Voltmeter to improve the accuracy of some specifi- 
cations. 


| 
, | A. For serial numbers 1630A00521 and above. 
| 


_To improve the delay internal accuracy on the 3437A when used as a delay generator, replace CR102, on the 
03437-66502 Assembly. Change it from part number 1902-3030 to part number 1902-3048. 


| B. For serial numbers 1630A00136 and above. 


: | To improve full-scale input on the .1 V range, change diode CR213 on the 03437-66501 Assembly from 1902-0029 to 
: 1902-3183. Also change diode CR12 from 1902-3205 to 1902-3235. 


All serial numbers where applicable. 


To eliminate oscillation of AlU13 and improve instrument accuracy, pins 5 and 6 of A1U13 can be shorted together. 
To do this, drill a smal] hole, near pins 5 and 6 and insert an eyelet in the hole so it contacts the P.C. pads of pins 5 


: & 3 and 6. Solder the eyelets to the pads. 
© D.' All serial numbers above 163000271. 
| 
| 
| 
| 
{ 


oO 


To improve accuracy on the .1 V range. Add AICSO, a 200 pF capacitor. part number 0140-0198 in parallel with 
A1R85 by removing A1R85 and inserting two pins into the pads where R85 was, then solder A1R85 and AICSO to 
- these two pins. The part number for the pins 0360-1716. 


All serial numbers above 1630A00166. 


To improve the 1 V step response add A1C20 in parallel with Al1R7. Remove A1R7 and add 2 pins (part number 
0360-1716) to the place where AlR7 was, then solder A1R7 and A1C20 (starred value) to the pins. C20 is a starred 
value and can be either 18pF, 30 pF or 47 pF. 


Sy 


Part Number 


18 pF 0160-2322 
| 30 pF 0160-2199 
: | | 47 pF 0160-2307 


, The proper value of C20 is determined during | V step response test in the manual and is chosen to assure compliance 
with the spec. 
| F. All serial numbers above 1630A00166. 
‘Change to correct a production error on the 03437-66502 Assembly. Lift out one end of A2R127 and the anode end 
i of A2CR104. Install a pin (part number 0360-1716) in the pad for R127. Then solder R127 and CR104 to the pin. 
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| SUPERSEDES | 
P.C,. None NONE | 


-hp- 3437A SYSTEM VOLTMETER 


| Serial Number: All 


STATIC PROTECTION OF ANALOG BOARD 


{| | 
i! j | 
{! 


The Analog Board 03437-66501(Al assembly) contains static sensitive FET’s and is shipped 
in conductive foam to prevent Static charge buildup damage. 


When replacing a bad analog board with a good one, be sure to exercise care in handling the . 
. new board. Take all necessary grounding precautions normal with handling static sensitive ' 
devices. This is best done by grounding an unplugged instrument’s chassis, bleeding static 
| charge from the body by touching the gounded instrument, and then unpacking the new 
Al assembly for installaition. 
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SERVICE NOTE 


SUPERSEDES 
P.C. 09—16075 NONE 


| 
| -hp- PART NUMBER 03437-69800 


SERVICE KIT FOR 3437A SYSTEMS VOLTMETER 


Serial Numbers: All | 


| The 03437-69800 is a service kit designed to facilitate on-site isolation and repair of failures in the -hp- Model 3437A 
Systems Voltmeter. The kit contains three pretested PC Assemblies, which can be substituted for PC assemblies in a mal: 
functioning unit. The kit contains several selected miscellaneous components, as well as some special test fixtures t6 be 
used in the performance tests. Also included in the Service Kit is the special ROM needed for Signature Analysis Trouble: 
shooting in the 3437A. A verification program cartridge which,uses the 9825A Calculator to check out the 3436A {8 also 
included. 


| |. INTRODUCTION. 
| 
| 
| 


Il. KIT APPLICATION. 
| 


level repair can also be cffected on the faulty board by using Signature Analysis and the individual components supplied 
with the kit. 


Hl. TROUBLESHOOTING. 


PC assemblies suspected of being faulty can be replaced with the known good ones supplied with the kit. Coiiponent 
| 


i 


ment. 


| 

| 

| 

| 

| 

| Refer to 3437A Operating and Service Manual for troubleshooting procedures which can be used to help repair the instru: 
IV. SERVICE KIT PARTS LIST. 
| 

| 

| 

| 


| 
The items listed in Table 1 are contained in the 03437-69800 Service Kit. 


| 

| 
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Table 1. Parts List. 


03437-66501 
03437-66502 
03437-69301 
03437-62501 
03437-62502 
03437-62503 
03437-61613 
10100C 

1816-1025 
1820-0621 
1820-0981 
1820-1145 
1820-1210 
1820-1216 © 
1820-1279 
1820-1416 
1820-1491 
1820-1558 
1820-1683 
1820-1729 
1853-0233 
_ 1854-0071 
1854-0565 
1854-0730 
1855-0081 
1855-0242 
1855-0368 
~ 1901-0040 
- 1901-0376 
1990-0444 
1990-0486 
. 1990-0584 
1990-0589 
34113 
—34114A 
34115 
03437-10001 
03437-64501 
5060-9436 
9100-3881 
1460-1489 
P-03437-69800-1 
1540-0249 


PC Assy - Analog 

PC Assy - Digital 

Front Panel Assembly 
Matched Set - Transistors 
Matched Set - Resistors 
Nanoprocessor Assy 
Triax Input Cable - 

50 Ohm Terminator 
Bipolar PROM 

TTL BUF 7438N 

IC - DGTL 4016 
CMOSCVTRCD4049 AE 
IC SN74LSS1 

IC SN74LS138 

TTL CNTR747S190N 
TTL TRGR 74LS14N 
IC SN74LS367N 

LIN TRCVRMC3441P 
CMOS4LTCHMC 14514 
TTL LATCH74LS8259 
SXTR - PNP SP8442 
SXTR - NPN SPS5103 
XSTR NPN SI 


'XSTR - MPS6531 


JFET - NCHANIN5245 
FET - SINGLEFN3967 


- JFET - NCHANFN2861 


DIO - SI .05A 30 V 
DIO - S135 V 

PHOTO - ISO 

LED. — 

OPT - ISLR ILD74 
DSPLY MONOLITHIC 
P.E.1. INTEC 

P.T.S. INTFC 

DSA TEST ROM 
3437A/9825A Test Csst 
Carrying Case Assy 

PB - SWITCH 

XFMR - PULSE 
Jumper Clips 

Service Kit Part Note 
Plastic Box 


P-03437-69800- | 


—_ 
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Accessory Box Lists. 


Box | 


l ea. 1990-0589 
l ea. 9100-388 | 
2 ea. 5060-9436 


Box 2 
10 ea. Jumper Clips 
1 ea. 10100C 
l ea. 34113A 
1 ea. 34114A 
Box 3 
l ea. 34115A 
I ea. 1816-1025 
I ea. 1820-1683 


] ea. 03437-62502 
I ea. 03437-62503 


Box 4 


3 ea. 1820-1279 
] ea. 1990-0584 
1 ea. 1990-0444 
] ea, 1820-1210 
1 ea. 1820-1145 
] ea. 1820-0621 
] ea. 1820-1729 
] ea. 1820-1216 
] ea. 1820-1416 
I ea. 1820-098 | 
2 €a. 1820-1558 
3 ea. 1820-149] 


Box 5 
5 ea. 1990-0486 
| ea. 1855-0071 
1 ea. 1855-008 | 
1 ea. 1855-0368 
5 ea. 1854-0730 
1 ea. 03437-62501 
1 ea. 1855-0242 
2 ea. 1901-0040 
2 ea. 1901-0376 
2 ea. 1854-0565 


1 €a. 1853-0233 
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Figure 1. Service Kit Layout. 
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"SVM Op Ve Ck~3437A Systems Voltmeter Oper. Verif. Check": 


prt WRK KEKE KR EREREKEM SIO Gort "*tR3437A SVNERR" 
prt “ Oper. Verle.”"," cnheck*,” 100476"s:spe 2 
dim A[10);£xd 0 

time 5000 


on err "Time out" 

s ell “init’selr "svm" 

: "Program Code Check": 

s fmt "FIEOSTIRID.DODOOOOSNOOOOS"swrt “Svm";071; 0%; 100+K;gsb “check" 

s Emt. “FIELSTIRID.LILIIILISNILIIS"swrt “sum"slels Zils; LUl+Kigsb “check” 
10: Emt “F2ZE2ST2R2D.22222225nN22228S"swret “svm";2e1:42ehH; l02*K:gsb “check” 
Lil: fmt *FLESST3SR3IO. 333333 3Sn3333S"swet “sym"s3>1s632h: 1O3+Kigsh “check” 
12: fmt "PLlE4STIRID.44444445N4444S"swrt “sym";4e1;104+H;104+K;gsb "check" 
13: £mt “FLESSTIRID.55555555w 5555S "swrt “sym i:5*+1¢125*H:105¢Kiqsb “check” 
14: fmt "FLE6STIRID.6666666Si6666S"swrt "Svn";6>1;146%H; 106*K;gsb “check” 
15: Emt “FLEVTSTIRID. 777777 7SNT7T77TS"* wrt “svm"37+lsl67ens lU7+Ksqsb “check 
16: Emt "D.8888888SN8888S"swrt “Svm"sBels210eH; LLO+Ksgsb "Check" 
17: Emt "D.9999SYYSNODIIS"swert “Svm"39eIs231leH: ll1*Kzgsb “check” 
18: “Binary Program MNoae Check": 
19: fmt "R3T10.1234567SN8900SE45"swrt "svm" 
20: cll ‘“lsvm’ (A,B) 
21: cll ‘psvm’ (A,B) 
22: cll ‘lsvm’ (A,b) 
23: gto +2;if A#33035069103;prt "SVt!i returned",A,"representing":gto +] 
24: ort “bytes 4 thru 7.":S6pe :gte *Fail" 

@ 25: gto +2;if B¥198137000;prt "SVN returned",E,"representing";gto +] 


Wonaru & WW AH © 
s s ee «¢ se 0688 ee 60 


26: prt "bytes L thru 3s"sgoto “Fail” 
2i: if EleO:gqto “fail” oe 
28: “Pass"scll “END ’;prt "SVM Passed","Opver. Verif.","Check";spc 2;end —_ 


29: "Pail":cll ‘END’;prt "SVti Failed","Gper. Verif."," Check";spe 2;end 
30: "check":rds("svm") *A;bit(3,A)+A 

3l: 1£ A#lsqto +4 

32: prt “SV initiated","Service kequest" 

.33: prt “indicating that","it received an","invalid progam" 

34: prt “during Learn";fmt "Test #",F3.0;wrt 16,I;spe ;sfa 0 

35: wtb “svm" ,66; for J=l to 7; dtordb("Ssvm")sA[U):next J 

36: 1f Al2jtessfg 2 ; 

37: if A(3)#Hs stg 

38: if A(4)#K;sfg 
39: if A{S]#H;sfg 
40: if A[6]#H;sfg 
41: if A[7)#H;sfg 


Ww ly Ww Ww N 


@ Figure 3. Program Listing. 
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81s: 
S23 


if I#0s;gto +2 


: gto *#1G;1i£f A{l] =2O5;¢qto +11 


5£ Id7sqgto +5 
jmp 1 
gto +771f All} =Z225;gto +6 


¢ gto +6;1£ All} =S53igto +7 


gto +5:i1f A[l]=276;gto +6 

gto +4;1£ A[1l})=305;gto +5 

gto +3;1if A[l]=325;gto +4 

gto +2:31£ Ali] =345;¢to +3 

if A{1)=365;gto +2 

sfg l 

if flglscf£o l:sfqg Ozsprt “Binary Gyte 1 Error“*;:gto "“GP-Fail#* 

if flg2;:cfg 2:sfg Ozprt “Binary Byte 2 & 3 NROGS Error":gto “GP-Fail 
lf flg3;cfg 3;sfg Oz;prt “Binary Byte 4 to 7 DELAY Error";gtco "BP~Fail#¢" — 
ret 

"Bre~Falil#"sprt “Learn Test #",I;spce ;for Q=l to 7 

fmt “Byte” ,x,£1.0,x,f£3.0swrt 16,Q,A[O}snext Osspe 2:cfg 2,3;ret 
“Time out"sprt "HP-IB problem,","“SVM did not” 

prt "respond within","5 sec.";spc 

prt "Problem in";fmt "line #",£4.0;wrt 16,erl;spe ;prt "Remove" 
prt "all bus","instr. except","SVM & calulator.","Rerun Check.";spc 2;end 
"lLsvm" : ; 

wtb "svm" ,66;3+p10 

rdb (724) +pp10;pl0+1l+plO;if plO<l0;sgto ~0 
p9+le3p8+le6p7+1e9 pb +pl; p5t+le3p4+leb6p3+p2 

ret . 

"psvm" : 

int (pl1/le9) +p6; int ((pl-le9p6) /le6) +p7; int ( (pl~le9p6-le6bp7)/1le3) +p8 
pl-le9p6-le6p7~-le3p8+p9;int(p2/le6) +p3;int ((p2-le6p3) /le3) >p4 
p2-le6p3~-le3p4+p5 

wtb "svm" ,66,p3,p4,P5,p6,p7,p8, pd 

ret 

Finite" 

if pOQ=O;rem 7;clr 7 

fmt Esdev “dyn” ,722," svn", 724, "ptr, 415 

dey “sen” ,709,”" seni” , 71.0; "sen2",712, "sens" .712 

wtb “ptr*,27,69 

ret 

w END" : 

dsp “Test Complete";cli 7:clr 724;:ret 


*28988 


Figure 3. Program Listing (cont'd). 
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| 
| P.C. 09-16073 NONE i 
-hp- PART NUMBER 03437-69900 


| 
| 
} | 
! PRODUCT SUPPORT PACKAGE FOR 3437A SYSTEMS VOLTMETER | | 
Ii | 
| Serial Numbers: All 


l. INTRODUCTION. 


The 03437-69900 is a field Product Support Package (PSP) designed to help facilitate on-site isolation and repair of failk =: 
ures in the -hp- Model 3437A System Voltmeter by the use of disgnostic aids. The package contains various diagnostic aids, 
including a special ROM needed for Signature Analysis, as well as special test fixtures to be used in the performance tests. 
A verification program cartridge which uses the 9825A Calculator to check out the 3437A is also included. i 


| 1 PSP APPLICATION. ; 


’ By using the above mentioned diagnostic aids along with the proper components and PC assemblies,component and board 

' level repair can be effected. The components and PC assemblies used most often in these repairs are listed as the recom- 

mended Field Service Inventory (FSI) in Section V. The PSP is packaged in the same carrying case assembly used for the 

| complete customer service kit. This allows the case to be filled with the appropriate PC assemblies and components from 
_ the FSI to repair the 3437A at the customer’s site. See Figure 1. 


| 1, TROUBLESHOOTING. 


\! : : | 
' Refer to 3437A Operating and Service Manual for troubleshooting procedures which can be used to help repair the instru- 
ment. | 


| IV. PSP PARTS LISTS. | 
Table 1. Parts List. 
| 


| 
| 
| 


| ‘ 
‘ 


| 

| 

03437-61613 Triax Input Cable 

, 10100C 50 Ohm Terminator i 

t 34113A P.T.T. Interface 

| 34114A P.T.S. Interface } 

] 34115A ' D.S.A. Test ROM ‘ 

} 03437-10001 3437A/9825A Test Crtdg. ! 

7 1540-0249 Plastic Box i 

\ 1460-1489 Jumper Clips ‘ 

P-03437-69900-1 Part Note , 

: 03437-64501 Carrying Case Assy 

i \ 
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NOTE 1: PARTS IN SHADED AREAS ARE NOT SUPPLIED IN 
THE PSP, SEE FSt RECOMMENDATIONS SECTION V. 
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V. FIELD SERVICE INVENTORY. 
The following lists is the recommended level of Field Service Inventory for the -hp- Model 3437A Systems Voltmeter. 


Table 2. FSI Recommendation. 


03437-66501 PC Assy - Analog 
03437-66502 PC Assy - Digital 
03437-69301 Front Panel Assy 
03437-66503 PC Assy - Display Driver 
03437-62501 Matched Set - Transistors 
03437-62502 Matched Set - Resistors 


Designator 
Al 


AIR] & AIR8* 


A2U24 03437-62503 


] 

l 

| 

1 

] 

l 

l 
1816-1025 Bipolar Prom 1 
1820-0621! TTL BUF 7438N l 
1820-0981] IC - DGTL 4016 l 
1820-1145 CMOSCVTR CD4049 AE l 
1820-1210 IC SN74LS51 ] 
1820-1216 IC SN74LS138 ] 
1820-1279 TIL CNTR 747S190N 3 
1820-1416 TTL TRGR 74LSJ4N | 
1820-1491 IC SN74LS367N 3 
1820-1558 LIN TRCVRMC3441P 2 
1820-1683 CMOS 4LTCH MC 14514 ] 
1820-1729 TTL LATCH 74LS259 ] 
1853-0233 SXTR - PNP SP8442 | 
1854-0071 SXTR-NPN SPS5103 l 
1854-0565 XSTR - NPN SI 2 
1854-0730 XSTR - MPS6531 5 
1855-0081 JFET - NCHANINS245 ] 
1855-0242 FET - SINGLEFN3967 l 
1855-0368 JFET - NCHANFN2861 l 
1901-0040 DIO-SI .OSA 30 V 2 
1901-0376 DIO-S!I 35 V 2 
1990-0444 PHOTO - ISO | 
1990-0486 oe eS 5 
1990-0584 OPT - [SLR ILD74 l 
1990-0589 DSPLY MONOLITHIC | 
5060-9436 PB - SWITCH 2 
9100-3881 XFMR - PULSE 


Nanoprocessor Assy 
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Accessory Box Lists. 


1 ea. 
i ea. 
Z Ca. 


10 ea. 
1 ea. 
] ea. 
1 ea. 


] ea. 
1 ea. 
| ea. 
1 ea. 
} ea. 


Box | 
1990-0589 
9100-388 | 
5060-9436 

Box 2 


Jumper Clips 
10100C 


34113A These parts are supplied in this PSP. For the re- 
maining components see FSI Recommendations 
341144 Section V. 
Box 3 
34115A 
1816-1025 
1820-1683 


03437-62502 
03437-62503 


Box 4 


1820-1279 
1990-0584 
1990-0444 
1820-1210 
1820-1145 
1820-0621 
1820-1729 
1820-1216 
1820-1416 
1820-0981 
1820-1558 
1820-1491 


Box 5 


1990-0486 
1855-0071 
1855-0081 
1855-0368 
1854-0730 
03437-62501 
1855-0242 
1901-0040 
1901-0376 
1854-0565 
[853-0233 


NOTE: Plastic Boxes are supplied in this PSP to allow components 


from FSI to be added to the PSP to repair the 3437A at the 
customer's site. 
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Figure 2. Individual Component Layout. 
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"SVM Op Ve Ck-3437A Systems Voltmeter Oper. Verif. Check": 
prt MERERRRR ERE ERAN 6 EHS epDEet URRE BA STA Syh\yxxwl! 


ore “ Oper. Vetit.”," Check” ,” 100476";spe 2 
dim A({l10J]:fxd 0 
time 5000 


on err “Time out" 
cll “init°selr “syvm" 
"Program Code Check": 
Fmt "FIEQOSTIRID.OOQOOVOSNOOOOS"swrt "“Svm";0>1;0+H;100+K;gsb "check" 
Frnt “FIEISTIRID.LLIIIITISNLIIIS"swet “svm" sleIs21 eH: lOl*Ksgsb “check" 
Fmt “FP2E2ST2R20.2222222S8N2Z2Z225"swrt “svm"s2e12424Hs LO2Z+Ksosk “check” 
Fmt “FLOSSTSRIO. S3ISISISWISZIS* swrt “svm";3e1s63es 1O3+Kegsb “check” 
Emt "PlL4STLR1D.449444445nw4444S"swet "svm"34+L;104+hs;104+K;gsb "check" 
Fmt “PIESSTIRIL.S555555SN5555S"swrt “evn" +5e1le125eH: 105«KR;osb "check" 
fmt "FLE6ST1LR1IE.6666666S..6666S"swrt "Sum" ;6%1;146eH; 106*K;gsb “check” 
Emt “PIE7STLIRID.I777 TT ISaT 77S" ewrt “sym"37*Is1l67en: 1U7*K3qsb "check" 
fmt “BD. 888888ssu8ssss"swrt “Svm" 381 ;210%i; 110+Kks:qgsb "check" 
Fmt “Db. 9999999SN9999S"swrt "“Svm";9eI sZ3leH: LI11+K:;gsb "check" 
"Binary Program lticae Check": 
fmt “RSTIOD.I2Z34567SN8900SL4ES"* swret “*svm" 
cll “lsvm’ (A,8) 
cll ‘psvm’ (A,B) 
cll “lsvm’ (A,b) 
gto +2;1f A#33035069103;prt "Svii returned",A,"representing":gto +1 
prt “bytes 4 thru 7."sspe 2ato "Fail”® 
gto +2;1£ £#198137000;ert "SVN returned",G,"representing";qgto +1 
prt “bytes I thru s"sqto “Fail” 
Lf FleQ:qto “FailL* 
"Pass":cll “END ;pert "SVM Passea”,"QOver. Ver1lf.","Check":spe 2:end 
"“Pail":cll “END ¢prt "SVE Pailea","Gper. verif."," Cheek":sec 2;end 
"cneck":rds("svm") +A; bit(3,A)+A 
if A&él:gto +4 
prt "SV initiated" ,"Service kequest" 
prt “indicating that","it received an","invalid progam" 
prt “during Learn® ;fmt “Test €",£3.Qrwrt lo,;Ir6ee¢ ssefo 0 
wtb "svm" ,66;for J=l1 to 7;dtordb("svm")*A[U);next J 
if A[2)#h;sfg 2 . 
lf A[3)#H;sfg 
if A[4]#K;sfg 
if A[5]#H;sfg 
if A{6)#H;sfg 
lf A[7]#H;sfg 


Ww ww MY 


Figure 3. Program Listing. 
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if I#0;gto +2 

gto +10;if A[1] =205;gto +11 
if Id7sqto +6 

jmp I 

gto +7:1f£ A{l}=225;gto +8 


s gto +6;if AllJ=53;gto +7 


gto #5;1if Allj=276; gto +6 

gto +4:1£ A{l]=305S;9gto +5 

gto +3;1if A[{lJ=325;gto +4 

gto #2:if£ All]=345:gto +3 

if A(1]=365;0to +2 : 

sfg l 

{£ flolecfg lysko O:ort “Binary byte 1 Error“;gto "bP<-Fa11%” 

if flg2;cfg 2;sfg O;prt “Kinary Byte 2 & 3 WKOCS Error";gto "BP-Fail 
Lf Flo3;:cEo 3rsiqg Orort "Binary Byte 4 to 7 CELAY Error“;gtc "BP-Fail¢" 
ret 

"BE-Fail#“sprt “Learn Test #",I;spe ;for Q@=1 to 7 

fmt *Byte" ,x,£1.0,%,£3.0;wrt 16,¢,A[(Cl snext Orste 2sctg 2;5;Tet 
"Time out" sprt "HE-IB problem,", "SVN did not" 

prt “respond within”,”5 sec."zspe 

prt "Problem in";fmt “line #",f£4.0;wrt 16,erl;spe s:prt “Remove” 
prt "all bus","instr. except","SVM & calulator.","Rerun Check.";spe 2;end 
“Levin 3 

wtb "svm" ,66;3+pl10 

rdb (724) +ppl10;plOt+l+pl0O;if pldQ<10sgto -0 

p9+le3p8+lebp7+le9p6+pl; o5+le3p4+lebp3+o2 

ret 

"osvm" : 

int (p1/1e9)+p6; int ((p1-1e9p6) /1e6) +p73 int ((pi-le9p6-letp7) /le3) +ps 
pl-le9p6~-le607-le3p8+p9; int (p2/1le6) *p3;int ((p2-le6p3) /1le3) +p4 
p2-le6p3~le3p4-+pc5 

wtb "svm" ,66,03,D4 125 +06 + P7/ p87 D2 

ret 

RiHLE” s 

1f pO0=O0:rem 7:celr 7 

fat Erdev “dvm" ,722," svm",724, "ote" 715 

dev “sen”, 709, "seni", Ji0," scene” «711. "sens" ,712 

wtb “ptr” ,27,69 

ret 

0] BND" : 

dsp "Test Complete";cli 7:clr 724;ret 


*28988 


Figure 3. Program Listing (cont‘d). 
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Serial Numbers: All 
“CARE AND FEEDING OF 3437's” 


OR 
APPLICATION AND PROGRAMMING CONSIDERATIONS | 


APPLICATION AND PROGRAMMING CONSIDERATIONS 
| 
| 


' 


PPPRCatOnS — Points to remember 


No Noise immunity. A reading taken by the 3437A indicates the input voltage level at the point in time when the 
ae is triggered. There is no rejection of line related noise. This may surprise you when you measure a “dc” source. 


i} 
| 10 V Range - 1.0 mHz : 
1 V Range - 1.3 mHz 
| .1 V Range - 40 kHz 
"The 3437A is excellent for digitizing /ow frequency waveforms or measuring pure sinusoids at higher frequencies. , 
‘However, the front end will not pass high frequency components of a waveform. This may prevent the 3437A from | 
accurately digitizing some waveforms. : 
| 


\ 


| 


careful of reflections of trigger pulse from unterminated scope input: 


xternal Trigger. The 3437A is edge triggered off the negative edge of the external trigger pulse. If the pulse rings 
(due to unterminated source), an “Ignore Trigger” may result because the 3437A tries to trigger off the ringing. Also be 


LS EE oN se 


| - a 
This set-up can cause “Ignore Trigger”: 


| 

: 

| 
! SOURCE 


| 


| 
| 
| To prevent reflections: 
\ 


TRIGGER 
SOURCE 


USE A TEE 


| Figure 1. Proper Scope Connection. 
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“Require Service Status” (RQS) 


Three status conditions of the 3437 can cause it to pull SRQ on the BUS. Which one(s) actually pull(s) SRQ is 
determined by the service request mask, ENAB RQS. The three status conditions which may pull SRQ are: 


Data Ready. Delays of up to I second in a measurement burst of 9999 readings are programmable on the 3437. 
Rather than tying the BUS up for all this time (up to 2 hrs. 47 min.) the 3437 is programmed to pull SRQ when a 
measurement is ready to be output. 


Ignore Trigger. The 3437 failed to output a reading in response to one or more triggers it received (internal or 
external), 


Local, Reading is taken and output to display. Minimum time between readings 110 4u sec. 


Remote. Reading is taken and output to the BUS. When outputting to an infinitely fast listener the minimum delay 
time between readings is 169 yu sec (1/5900). For a real listener, the rate is: 


5900 (Listen Rate) 
5900 + (Listen Rate) 


Invalid Program. You tried to program the 3437A with a code it does not understand. 

You can enable any one or combination of the above conditions to pull SRQ by entering the proper number into 
ENAB RQS (Service Request Mask), Each possible service request condition corresponds toanumber: 1,2or4. An 
ENAB RQS of 4 enables Data Ready to pull SRQ, 6 enables Data Ready and Ignore Trigger (4 & 2), 7 enables Data 
Ready, Ignore Trigger and Invalid Program. 


When SRQ is pulled, the controller is generally programmed to do a serial poll and a status byte is returned to the 
& controller defining which RQS STATUS condition exists. 


Programming — Hints 
Missing Readings. 


Depending on how the 3437A is programmed to trigger, it may appear the 3437A is not outputting all the readings ina 
burst. The following 9825 program demonstrates this: 


0: dim A(1000) - dimension array to take in readings. 


1: wtb 734, “R3N1000SD.004ST3” - programs 3437A to 10 V range, 1000 reading 
burst, 4 ms delay, hold/ man trigger. 


‘. intermediate lines performing various operations. 

10: for J = 1 to 1000 - set up loop to take in readings. 

11: red 725, A(I) - input each 3437A reading into 9825 and store it in array. 

12: next 1 - ends loop. 

13: end. 
If you run the above program the calculator may hang up. Pressing STOP and checking the value of I, you may 
discover only 997 readings were entered into A(I). Therefore, the calculator is waiting for three more readings. 
However, the 3437A has finished its burst. What gives? 
In line | the T3 program code triggered the 3437A to immediately start its burst. It wasn’t until line 11 that the 3437A 
©} was addressed to talk and the calculator to listen. During the time it took to execute the intermediate lines, 2-9, three 


readings were taken and output to the 3437A display. Result - only 997 readings were handshook to the calculator and 
it sits in the for-next loop waiting for 3 more. 
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The solution is to use the TI trigger mode in line |. This way the 3437A burst will be triggered by ATN going false the 
B first time through line 11. No readings will be lost. 


Fast Data Transfer. 

To speed up data transfer the following program could be used. 
0: dim A (1000); wtb 725, “R3N1000D.004ST1” - dimensions array and sets up 3437A. 
1: red 725 - addresses 3437A to talk (ATN remains true). 
2: for I = 1 to 1000 - sets up loop. 


3: red 731, A(I) - 731 is an unassigned adress. The 3437A remains addressed to talk from line 2 and is 
triggered by ATN going false as the calculator tries to read from 731. The reading is input into A(1).. 


4: next | - ends loop. 
5: end. 
Fastest Data Transfer - But be carefull! 


For even faster data transfer (allowing smaller delays to be programmed without causing an Ignore Trigger) the 
transfer, tfr, statement can be used. 


The tfr (transfer) statement can be used to output a burst at high speed to the 9825A by using the following 
subprogram: 


© 0: dim A(100) - dimension array. 
ee 1: buf “io”, 701, 3 sets up buffer in calculator to receive 100 readings in ASCII format. 

2: wtb 735, “R3N1I00SD.000SST1” - programs 3437A. 

3: tfr 725, “io” - transfers readings to buffer at high rate. 

4: fmt f, z - free format, suppresses check for CR LF. 

5: for I= 1 to 100. 

6: red “io”, A(I) - transfers readings from buffer to array. 
ft eOxEL 
: 

However, be aware that due to internal timing in the calculator I/O, it will take longer to accept the first reading than 
subsequent readings (up to 3 X as long). The result is that with a sufficiently short delay programmed, the 3437A may 
ignore its second trigger and indicate an Ignore Trigger. (See Figure 2.) 
As shown in Figure 2, the transfer statement can still be used effectively by setting up the system to trigger the burst 2 
delay periods earlier and increasing the number of readings by 2. The first reading taken into the 9825A is thrown 
away. The first reading stored (#3 in the lower diagram) is the first reading you wanted in the first place. However, you 
will still get an ignore trigger indication ( the second trigger was ignored) and you will have to be confident your delay 
was long enough that no other triggers were ignored. 


Unable to gain front panel contro! (9825A Controller). 


If the 3437A is outputting a burst of readings to the 9825A and the STOP key on the 9825A is pressed, the 3437A will 
r indicate Ignore Trigger and stop outputting readings. Now if the LOCAL button on the 3437A is pressed you will 
regain local control. The 3437A will not sample except once each time one of the trigger buttons is pushed. Why? 
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IGNORE TRIGGER WITH TRANSFER STATEMENT 


IGNORE TRIGGER HERE 
{98254 TOOK TOO LONG TO 
ACCEPT FIRST READING) 


4 


BURST TRIGGERED HERE 


SOLUTION 


FIRST READING 
STORED IN CALCULATOR 


IGNORE 
TRIGGER 


7 


BURST TRIGGERED HERE 
(TWO DELAYS EARLIER) 


Figure 2. Trigger Ignore Due to Transfer Statement. 


The STOP key on the 9825A does not pull IFC onthe BUS. Therefore the 9825A is still addressed to listen, the 3437A 
is addressed to talk and is waiting for the 9825A to accept the remaining readings in the burst. Under these 
circumstances the 3437A will not go into local control. 


To go into local from the middle of an output burst two alternatives exists: 


|. Hit RESET on the 9825A. (Due to a bug in early 9825A’s each time RESET was pressed there was a chance of 
indiscriminately changing memory bits. There was a chance of even destroying the entire program. This bug is 
supposed to be fixed. However, it seems like a good idea to use RESET only as a last resort.) 


2. A preferred solution is to execute the following command on the 9825A: 


cli 7 - programs IFC 


then hit the LOCAL button then the INT button on the 3437A (The above solution is necessary for early 9825A. A 
field modification on the 9825A I/O cards involving a ROM swap will allow you to make the 3437A go to local using 
only software commands. The program line would be: 


cli; Icl 725 
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wale ENG LEWODD . 
INSTRUMENT SERVICE MGR 
SERVICE NOTE 
SUPERSEDES|| 
NONE 


NE ane 


P.C. 09-18110 


-hp- MODEL 3437A SYSTEM VOLTMETER 


| 
| 
| 


De ae 
Serial Numbers: All 
SERVICING STICKY FRONT PANEL PUSHBUTTONS 


The following procedure can be performed to service any front panel pushbutton which may stick due to 


rubbing against the enclosed LED: 
a. Heat the LED’s solder connections with a low temperature tip. 


b. Push the button in and out several times. 
This will straighten out the LED and relieve any pressure which it may be exerting on the pushbutton. 
If this procedure does not improve the pusbutton’s operation and the 3437A’s serial number is below 
1630A02271, the LED can be replaced with part number 1990-0665. 1990-0065 is electrically identical to 
the instrument’s LED, however it is physically smaller, reducing the possibility of sticky switches. 


1990-0665 is the recommended replacement for A3A1 DS7 - DS9, DS11, DS13 - DS16, DS18, DS19, and 


DS21. 
If any LED is changed, the Replaceable Parts list in the 3437A Operating and Service Manual should be 


corrected. 
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P.C. 09-18542 
09-18864 
09-19089 


3437A SYSTEM VOLTMETER 
| Serial Numbers: 1630A02599 and Below 


| RECOMMENDED REPLACEMENT FOR A2U124 
| 


| When replacing A2U124, an -hp- Part Number 1820-0629 should be used. In addition R120, R122 and . 
| R130 should be changed to the values listed in the table below. 
| 


A2R120 0698-4453 
A2R122 0757-0424 
A2R130 0683-2225 
A2U124 1820-0629 


If these components are replaced, the Replaceable Parts List in your 3437A’s Operating and Service Manual should 
be revised. 
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P.C, 09-19824 st 


-hp- MODEL 3437A SYSTEM VOLTMETER 
Serial Numbers: 1630A03891 and Below 


REDUCING DATA PROPAGATION DELAY 


If the 3437A samples data before it has changed from the previous value, add a 82KQ resistor (p/n 
0683-8235) from pin 5 to pin 7 of A1U19. | 


AiU19 


If this change is made, the Replaceable Parts List in your 3437A’s Operating and Service Manual should 
be revised. 
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INSTRUMENT SERVICE MANAGER 


3437A SYSTEM VOLTMETER 
Serial Numbers: 1630A03530 and Below 


1 NANOPROCESSOR REPLACEMENT 


The new version of the nanoprocessor (p/n 1820-1692) has a fixed back gate voltage of —5 
volts which allows R237 (p/n 0757-0408) to be fixed value of 2432. 


Old New 
Designator -hp- Part No. 
A2U24 03437-62503 1820-1692 
A2R237 _ 0757-0408 


| 
| 


| When the new version of the nanoprocessor (lot code 0103 and above) is installed in a 3437A 
the unit will not power up correctly unless the changes listed in the table below are made. 


- LT ———— = 
es SS anaes —~ aS Sasa As aot pay 


Reference New | 

} Designator Old Value New Value -hp- Part No. | 
A2R207 6.04K2 0698-3497 
A2R208 8.87KQ 0698-4202 
A2R212 Wire Jumper 22GA 8159-0005 | 
A2R213 8.87KQ 0698-4202 | 
A2R234 4.99K0 0698-3279 : 
CR205* --- Remove 
A2R250** 11KQ 0757-0443 


*Note: Be sure to remove CR205 


**Note: Be sure to add A2R250 


! 

A2R232 | 4.99KQ 0698-3279 
The resistor A2R250 can be added to the board by the following procedure: 
| 

| 


| 
| 
| 
| 
a. Lift the grounded end of A2C215 (see Figure 1), insert a post, and resolder A2C215 | 
| 
| 
| 


to the post. 
1/-/WN 4/81-09/BRS | 
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b. Lift the end of A2R231 that is connected to A2R232 (see Figure 1), insert a post and 
resolder A2R231 to the post. 


Add A2R250 by soldering one end to each post (see Figure 1). 


Q 


i ELE ee 
REA ee RD 
| Ee es s, Seip is met * 


R250 POST C215 
© Figure 1. Adding A2R250 (P/N 0757-0443). 


TO PIN 5 


TO PIN 5 OF U202 


OF U202 


Figure 2. Old Schematic. Figure 3. New Schematic. 
(Qutguard Power Supply) (Outguard Power Supply) 


After making these modification, revise the Replaceable Parts List and the power supply 
schematic in your 3437A’s Operating and Service Manual. 
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-hp- MODEL 3437A SYSTEM VOLTMETER. 
Serial Numbers: All 


PRODUCT SUPPORT PACKAGE FOR 3437A SYSTEMS VOLTMETER 


1. INTRODUCTION 


The 03437-69900 is a field Product Support Package (PSP) designed to help facilitate 
on-site isolation and repair of failures in the -hp- Model 3437A System Voltmeter by the 
use of diagnostic aids. The package contains various diagnostic aids including a special ROM 
needed for Signature Analysis, as well as special test fixtures to be used in the performance 
tests. A verification program cartridge which uses the 9825A Calculator to check out the 
3437A is also included.. 


ll. PSP APPLICATION 


By using the above mentioned diagnostic aids along with the proper components and PC 
assemblies, component and board level repair can be effected. The components and PC 
assemblies used most often in these repairs are listed as the recommended Field Service 
Inventory (FSI) in Section V. The PSP is packaged in the same carrying case assembly used 
for the complete customer service kit. This allows the case to be filled with the appropriate 
PC assemblies and components from the FSI to repair the 3437A at the customer’s site. See 
Figure 1. 


lil. TROUBLESHOOTING 


Refer to 3437A Operating and Service Manual for troubleshooting procedures which can 
be used to help repair the instrument. 


I/NS/NW 4/83-09/ APF 
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IV. PSP PARTS LISTS 


Table 1. Parts List | rs) 


03437-61613 | Triax Input Cable 


10100C 
34113A 
341144 


34115A 


50 Ohm Terminator 
P.T.T. Interface 
P.T.S. Interface 
D.S.A. Test ROM 


03437-10001 | 3437A/9825A Test Crtdg. 
1540-0249 Plastic Box 
1460-1489 Jumper Clips 
 3437A-7 Service Note 
03437-64501 | Carrying Case Assembly 


V. FIELD SERVICE INVENTORY 


The following list is the recommended level of Field Service Inventory for the -hp- Model! 
3437A Systems Voltmeter. 


Table 2. FS] Recommendation 


© oe Pot aie | tone | 


03437-66501 | PC Assembly - Analog 
03437-66502 | PC Assembly - Digital 
03437-69301 | Front Pane! Assembly 
03437-62501 | Matched Set - Transistors 
03437-62502 | Matched Set - Resistors 


A1R1 and A1R8° 


A2U24 

A3U1 

A2U9 

AlU1 

A1U10 

A2U15 
A2U25 
A2U105 
A2U8 
A2U19,U31 
A2U1 

A3U3 
A2U101,U104 
A1Q13,Q18,A2Q100 
A1Q201 
A3Q1-Q17,A2Q4-Q7 
A1Q4,05,Q7 
A1Q1 

A2CR2 
A1CR1,CR38 
A1U9 

A3A1 

AlU5 

A3A2 

A3A13$1 

A1T1 


1820-1692 
1816-1025 
1820-0621 
1820-0981 
1820-1145 
1820-1210 
1820-1216 
1820-1279 
1820-1416 
1820-1491 
1820-1558 
1820-1683 
1820-1729 


1854-0071. 


1854-0565 
1854-0730 
1855-0081 
1855-0242 
1901-0040 
1901-0376 


1990-0444. 


1990-0486 
1990-0732 
1990-0589 
5060-9436 
9100-3881 


Nanoprocessor Assembly 
Bipolar Prom 

TTL BUF 7438N 

IC - DGTL 4016 
CMOSCVTR CD4049 AE 
IC SN74LS51 

IC SN74LS138 

TTL CNTR 747S190N 
TTL TRGR 74LS14N 

IC SN74LS367N 

LIN TRCVRMC3441P 
CMOS 4LTCH MC 14514 
TTL LATCH 74LS259 
XSTR -NPN SPS5103 
XSTR - NPN S| 

XSTR - MPS6531 

JFET - NCHANIN5245 
FET - SINGLEFN3967 
DIO-SI .O5A 30 V 
DIO-SI 35 V 

PHOTO - ISO 

LE.D, 

OPTO ISLR 20 ma 
DSPLY MONOLITHIC 

PB - SWITCH 

XFMR - PULSE 


1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
3 
1 
3 
2 
1 
1 
1 
2 
5 
1 
1 
2 
2 
1 
5 
1 
1 
2 
1 
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NOTE 1: PARTS IN SHADED AREAS ARE NOT SUPPLIED IN THE 
PSP, SEE FSI RECOMMENDATIONS SECTION V. 


Figure 1. PSP Layout 
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Accessory Box Lists 


Box 1 


1990-0589 
9100-3881 
5060-9436 


Box 2 


Jumper Clips 
10100C 
34113A 


341144 These parts are supplied in this PSP. For the re- 


maining components see FSI Recommendations 
Section V. 


Box 3 


34115A 
1816-1025 
1820-1683 
03437-62502 
1820-1692 


Box 4 


1820-1279 
1990-0732 
1990-0444 
1820-1210 
1820-1145 
1820-0621 
1820-1729 
1820-1216 
1820-1416 
1820-0981 
1820-1558 
1820-1491 


Box 5 


1990-0486 
1855-0071 
1855-0081 
1854-0730 
03437-62501 
1855-0242 
1901-0040 
1901-0376 
1854-0565 
1853-0233 


NOTE: Plastic boxes are supplied in this PSP to allow components 


from FSI to be added to the PSP to repair the 3437A at 
the customer's site. 
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Figure 2. Individual Component Layout 
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"SVM Op Ve Ck~3437A Systems Voltmeter Oper. Verif. Check": | 
ort MRRKRERREREEREEREN 2 OOS spre "HER IAZTA SVM eee" , 

prt * Oper. Verift.” ," Check", * 100476";spe 2 

Gim A[10);f£xd 0 


time 5000 

on err "Time out" 
cll “init’sclr "svm" 

“Program Code Check": 

fmt "“FIEOSTIRID.OOQOOQOOSNOOOOS"swrt "Sum";U +I; 0%H; 100*K;gsb "check" 
fmt “FIEISTIRIO.LILILIISNILIIS" wrt “svm"s;lel;2lets; l0l*K;gsb “check 
fmt "PZE2ST2R26.2222222Sw2222S"swrt “svm";2e°1;42etH;102*K:gsk "check" 
fmt "“FLESST3R3ID.3333333SN33393S"*swrt “syvm";3e1L;63eHs 1O03*Kksgsb "check" 
fmt "FLL4STIR1D.4444444SN4444S" sweet "Sym" ;4*l;lLO4eHs 1C4*K;gsb “check" 
fat “FIESSTIR1D.§555555Sn5S555S"swrt *svm" 5e1;125enH: LOS*KR;s9osb “check” 
fmt “FLE6STIRID.6666666S.w6666S"swrt "Svm";6e1;146%H; LU6*K;gsb "check" 
fmt “FPLETSTIRIO. 777 7777SN7T 7775" swct “svm"s els losis LU *Ksqsb “check” 
fmt "D.8888888Sn8888S"swrt “Svm"s8els21U0rit; LLO+Ks;gsb “check” 

fmt "D.999999YSNOS99NS"swrt “Svm";9els23leH; Lll*K;gsb “check" 

"Binary Program Moae Check": 

fnt "R3T1D.1234567SN8900SL4S"“;wrt “svm" 

cll “lsvm’ (A,B) 

cll “psvm’ (A,3) 

cll “lsvm’(A,b) 

gto +2;1£ A#33035069103;prt "SV returned",A,"representing";gto +l 
ort “bytes 4 thru 7.”":spe gto “Frail" 

gto +2;1£ BE198137000sprt “SVN returned",£,"representing";gto +] 

prt “bytes 1 thru 3";gto "Fail" 

if f£laGsoto *Faii"* 

"Pass":cll “END ;prt “SVM Passed","QOner. Verif.","Check";spe 2;end 
"Fail"scll “EWD’sprt "SVti Failed","Cper. Verif."," Check";spe 2;end 
"check" :rds("svm") #A3;bit(3,A) A 

1f A#l;:gto +4 

prt "SVM initiated” ,"Service- kKequest" 

prt "indicating that","it received an“,"invalid progam" 

pet “during Learn";fmt “Test #",£3.0:wrt 16,I:spe ;sfa 0 

wtb "svm",66;for J=l to 7;dtordb("svm")+A[u) ;next J 

if A[2])#H;sfg 
if A(3])#H;sfg 
if A[4)#K;sfg 
if A[{5] #H;sfg 
if A({6]#H;sfg 
if A(7])#H;sfg 


WWW Ww Dd 


Figure 3. Program Listing 
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42: if I#O0s3gto +2 

43: gto +l0:if A[{1l) =205:gto +1ll 

44: 1£€ I>7; gto +8 

453 jmp I 

46: gto +7;if A[{1])=225;gto +8 

47: gto +6;if A{l]=53:gto +7 

48: gto +5;if A[1ljJ=276;gto +6 

49: gto +4;if A[1}]=305;gto +5 

50: gto +3;1f A{lJ=325;gto +4 

5l: gto +2;if A[1])=345;gto +3 

Ses LE A(1]=365; gto +2 

53: sfg l 

$4: if flelsefo issts Osprt *Binary byte 1 Error“;gto “uP-Fail?” 

§5: 1£ flg2;cfg 2:sfgq Osprt "Binary Byte 2 & 3 WNKOCS Error"“sgto “GP-Fail 
56: if flg3;cfg 3;sfg O;prt "Binary Byte 4 to 7 DELAY Error";gtc "BP-Fail#" 
Sie ret 

58: "BP-Fall#"sprt “Learn Test #",I:;spce ;for Q=l1 to 7 

59: fmt “Byte* ,x,£1.0,x%,£3.07wet 16,0,A[0] pnext Osspe 2ckg 2,3:ret 

60: "Time out":prt "HP-IB problem,","SVi did not” 

61: prt “respond within","5 sec.";spe 

62: prt “Problem in"’s;fmt “line #€",f£4.0:wrt 16,erl:spe ;prt "Remove" 

63: prt “all bus"”,"instr. except","SVM & calulator.","“Rerun Check.";spce 2;end 
64: “lsvm": 

65: wtb “svm" ,66;3+pl10 . 

66: rdb(724)+ppl0;pl0+l-plO;if plO<l0;gto -0 

67: p9+le3p8+le6p7+1e9 p6 +pl; p5+le3p4+leb6p3+p2 

-68: ret | 

69: "psvm" 

Ge int (p1/1e9) *06; int((pl-le9p6) /le6) *p7; int ( (pl-le9pé-le6p7)/1le3) +p8 
71: pl~le9p6—-le6p7~-le3p8+p9; int (p2/le6) *p3;int ((p2-le6p3) /le3) +p4 


: p2~le6p3~-le3p4+p5 


73: wtb "“svm" ,66,p3,p4,p5,p6,p7,p8,p9 

74: ret 

(3t "Laie*s 

76: Lf p0=Osrem 7J;clr 7 

Bet fat f3dev “dvn" 722," 60m", 724, "ott", 715 
183 dev “scn*,709,"senl" ,710,"sen2",711, “sen3* ,712 
4792 wtb "ptr ,27,69 

80: ret: 

Sl; "END": 

82; dsp "Test Complete";cli 7;clr 724;ret 
*28988 


Figure 3. Program Listing (Cont'd) 
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introduction 


This Installation Note describes the procedure to install a replacement fan in the HP 3437A System Voltmeter 
and HP 3455A Digital Voltmeter. One set of instructions is included for both instruments since they use the same 
replacement fan kit and the installation procedures are similar. 


Installation Procedure 


Remove the top and bottom covers from the instrument. 


. To remove the old fan, loosen the two screws used to secure the fan to the chassis frame. Note that four wires 


connect the fan to the main circuit board in the instrument. Remove the plastic connector from the circuit board 
and then pull the four wires from the connector (press down on the connector tabs with a small screwdriver to 
release the wires). Save the connector for use with the replacement fan. 


The original fan was an ac-powered fan with special transistor drive circuitry implemented on the main 
circuit board. The replacement fan is a dc-powered fan and requires that you disable the original transistor 
drive circuitry as described below. i 


For the HP 3437A (see diagram on following page): 
* Remove Resistor R204 (15022). 
¢ Remove Drive Transistor Q202. 


* For serial numbers below 2516A09074 (or 03437-66502 Rev G or before), install a 22Q 2W resistor 
(included with fan kit) between the collector and emitter holes of the transistor previously removed. & 


-or- 


¢ For serial numbers 2516A09075 and above, install a shorting jumper (included with fan kit) between the 
collector and emitter holes of the transistor previously removed. 


For the HP 3455A (see diagram on following page): 


¢ Remove Resistor R12 (150Q). 


¢ Remove Drive Transistor Q2. 


¢ Install a shorting jumper (included with fan kit) between the collector and emitter holes of the transistor 
previously removed. 


Supply Connector 


« Remove Q202 

¢ For serial numbers < 2516A09074, 
install 22Q 2W resistor 

¢ For serial numbers > 2516A09074, 
install shorting jumper 


ques Remove R204 


5 oh eS 


fy Gites fe Go 
Co Pq 
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e Remove Q2 
* Install shorting jumper 


© 03455-66501 Circuit Board 


. Install the replacement fan in the chassis frame using the two screws provided. Install the fan in the same oS 
location as the original fan. Be sure to install the fan so that the direction of air flow is into the instrument 

(the direction of air flow is noted with an arrow on the fan assembly). For easier access to the fan, you can ed 
remove the air filter located on the outside of the chassis frame by removing the two screws. 

. The replacement fan has two supply wires, one red and one black. Each wire has a lug to mate with the plastic 
connector removed from the original fan. Insert the red and black wires into the connector as shown below. 
Attach the connector to the circuit board (refer to the diagrams on the previous page for correction orientation 
of the connector on the circuit board). 


FHP 34554 


Black Red Red Black 


% 


. This completes installation of the replacement fan. 


To verify that you have installed the fan properly, look to see if the fan is running when power is applied to the 
instruinent. The fan should be circulating air into the instrument. If the fan does not appear to be working, 

verify that you have made the correct modifications to the transistor drive circuitry and the supply wires are ? 
connected properly as shown above. ey 


. Replace the top and bottom covers on the instrument. 
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SUPERSEDES: None 
HP 3437A System Voltmeter 


Serial Numbers: 0000A00000 / 9999499999 
Fan Replacement Kit available for defective cooling fan 


Duplicate Service Notes: 3455A-30 


To Be Performed By: HP-Qualified Personnel 


Parts Required: 

HP P/N Description 
03455-89801 Replacement Fan Kit 
Situation: 


The part number 3160-0266 has been discontinued by the part manufacturer. Effectively im- 
mediately for use in the HP 3437A (& HP 3455A) anew kit , P/N 03455-89801, will be used 
in its place. 
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Solution/Action: 


If the fan, "M1", fails, replace with new replacement fan kit( (P/N 03455-89801). Some 
modification is required (see Replacement Fan Installation Note included in the kit). 


Kit Contents: 
e Replacement Fan W/Lugs 
e Mounting and Support Hardware 
e Replacement Fan Installation Note 


*Change Notes 


(47 MANUAL CHANGES 


-hp- MODEL 3437A 


SYSTEM VOLTMETER 


Manual Part Number 03437-90003 


ERRATA 
Change all ‘‘DSA”’ references in the manual to “SA”. 


Page 1-2, Table 1-1 (Specifications). Change the Static Accuracy (90 Day 
and 1 Year Limits) to the following: 


Static Accuracy (90 days, 23°C +5°C) 

10 Volt Range +(0.05% of Reading + 1.6 Digits) 

1 Volt Range +(0.03% of Reading + 1.6 Digits) 

.1 Volt Range +(0.06% of Reading + 1.8 Digits) 
Static Accuracy (1 year, +23°C +5°C) 

10 Volt Range +(0.05% of Reading + 2.0 Digits) 

1 Volt Range +(0.03% of Reading + 2.0 Digits) 

.1 Volt Range +(0.06% of Reading + 2.2 Digits) 


Page 3-11, Paragraph 3-56-c. Change the information under step e as 
follows: 


RTT TIN cog bedi cea h G50 Bok ee a Ee ee [= 
RANGE ogi 0 ctaca gw es Cee ROR LD eee sa a's 100 
EEF ve trae ay es ee aes ae ee ees ie 10 
EMS OPPO 6-05 cow eb ve wo eS ee ee a 2.5V 
OUTPUT LEVEL. ci sicact ay eed ae sue os MINIMUM 


Page 3-11, Paragraph 3-56-d. Change TIME/DIV in step d from 100uS 
to 200,S. 


Page 5-2, Peragraph 5-11-e. Change step e as follows: 


e. Adjust the 3310A output level, and the oscilloscope’s trig- 
ger, intensity, and vertical position to obtain a display as 
illustrated in Figure 5-3. 


Page 5-4, Figure 5-4 (Bandwidth Test Set-Up). Add the following note to 
the figure. 


The Thermal Converter is assuméd to be calibrated. 


Page 5-14, Paragraph 5-65-42. Change the RANGE in step a from .1V 
to 1V. 


Page 5-25/5.26, Flowchart A. Change Note 1 on the apron page as 
follows: 


1. THE ANNUNCIATORS AND DIGIT DISPLAY VERIFICATION 
(SA TEST-8) CAN BE PERFORMED, IF THE SA ROM IS 
INSTALLED (SEE PARAGRAPH 5-96}, IN LIEU OF CHECKING 
THE OUTGUARD CLOCKS (10 MHz AND SCAN) AND POWER 
SUPPLY VOLTAGES. A SUCCESFUL TEST E-8 VERIFIES THESE 
NETWORKS TO BE FUNCTIONING PROPERLY. 


24 April 1985 


03437-90003 


aN 


Page 5-47/5-48. Change the table on the page to the following: 


Digit Display Annunciator Display 
1 seat ¢ Dat 


Talk = ON 
All Others = Low 
Intensity 


Alternating ''2'' '"-"' Data Ready, Invalid 
Prgm, Listen/Talk, 
Remote, 1.0V, Int, Sec 
Delay, Hold/Man, 
Packed = ON. 


All Others = OFF 


Talk/Listen = ON 
All Others = Low 
Intensity 
ON 
ON 
ON 


ON 


Alternating ‘'-"'"'."' ""0-9"' ON 


*Cycle power when leaving test. 
**Cycle power before entering test. 


Performance Test Card. Change the Static Accuracy limits for the .1V 
and 10V Ranges as follows: 


A. .1 Volt Range 


+0.06% of reading + 1.8 digits 
C. 1 Volt Range 


+ 0.05% of reading + 1.6 digits 
Table 6-3 (Replaceable Parts). Do the following changes in the table. 


A1R115 0683-1635 RESISTOR: Fixed 16K 5% 1/4W 


Table 6-3 (Replaceable Parts). Add the following to the table. 


F1 2110-0012 
FI 2110-0004 
1250-0595 


FUSE: .500A for 100V or 120V operation 
FUSE: .250A for 220V or 240V operation 
Triax to BNC Adapter 


Supplement A for 03437-90003 
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® Schematic 1 Changes. 


Connect the bottom of E2 to chassis ground instead of guard. 


Change the reference designator of the resistor connected to 
R91 from R15 to R115. 


Change the value of R109 to 3.3K. 
Connect the bottom of R67 to — 14V. 
Connect the top of R49 to ~—14V 


Connect U10E& as shown in Figure C-1. 


Figure C-1. UIOE Connections (Schematic 1) 


Component Locato: for Al Assembly. Use component locator shown in 
& Figure C-2. 
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®@ Figure C-2. Component Locator for Al Assembly 


MANUAL CHANGES 


Model 3437A 
Schematic 3 Changes. Add reference designation ‘‘CR104"’ to diode 
connected to R127 and C113. 

Schematic 4 Changes. 


Connect pin 9 of R1 to +12V and change the value of R1 to 
2.5k ohms. 


Connect pin 16 of U1 to +5V. 
Schematic 5 Changes. Connect C218 to CR201 instead of CR204. 
CHANGE NO. 1. Applies to All Serial Numbers 
Table 6-3. Do the following changes in the table. 


A1C4 0121-0128 CAPACITOR: Variable 1.4-9.2pF 
ATR35” 0698-4448 RESISTOR: Fixed 53.6k .01 1/8W 


A1R35* 0698-3499 RESISTOR: Fixed 40.2k .01 1/8W 
A1R109 0683-3225 RESISTOR: Fixed 3300 

A1R127 0683-1025 RESISTOR: Fixed 1000 

A2U48 1820-1503 IC: MC14007BCP 

A2XU24 1200-05693 MPU SOCKET 

A3DS7-DS9 1990-0486 LED: Solid State Red 


31 3101-2216 SWITCH: DPDT 4A 250VAC 
5061-0074 CABINET ASSEMBLY 


Schematic 1 Changes. 

Change C104 to: 1.4-9.2pF. 

Change R35 to: R35* 53.6k. 

Change R109 to: 3.3k. 

Change R127 to: 1000. 
CHANGE NO. 2. Applies to Serial Numbers 1630A01371 and Above 
Table 6-3. Add the following to the table. 


A1C210 
A1TC211 


0160-3558 
0160-3558 


CAPACITOR: Fixed .1nF .20 50V 
CAPACITOR: Fixed .1uF .20 50V 


Schematic § Changes. Add C210 (.1nF) between pins 1 and 2 of A1J1 
and C211 (.1uF) between pins 3 and 4 of AlJ1. 


CHANGE NO. 3. Applies to Serial Numbers 1630A01491 to 1630A06705 


Table 6-3. Change the part number of A2U32 to 1820-0912 
(74L193N). 


Page 7-13/7-14, Flowchart 2. Change the signatures in step 36 (on apron 
page) to the following: 


U34 Signature 


P363 


6 C6FO 
10 F8P1 
t3 0220 


CHANGE NO. 4. Applies to Serial Numbers 1630A02261 and Above 


Table 6-3 (Replaceable Parts). Change the part number of A2U124 to 
1820-0629(745112N). 


CHANGE NO. 5. Applies to Serial Numbers 1630A02261 to 1630A02360 


Table 6-3 (Replaceable Parts). Change the part number and value of 
A2R130 to 0698-4442 (4420 ohms). 


Schematic 3 Changes. Change the value of R130 to 4420 ohms. 


Model 3437A 


CHANGE NO. 6. Applies to Serial Numbers 1630A02261 to 1630A02630 


Table 6-3 (Replaceable Parts). Change the part number and value of 
A2R120 to 0757-0407 (200 ohms). 


Schematic 3 Changes. Change the value of R120 to 200 ohms. 
CHANGE NO. 7. Applies to Serial Numbers 1630A02361 to 1630A02630 


Table 6-3 (Replaceable Parts). Change the part number and value of 
A2R130 to 0757-0424 (1100 ohms). 


Schematic 3 Changes. Change the value of R130 to 1100 ohms. 
CHANGE NO. 8. Applies to Serial Numbers 1630A02631 to 1630A04920 


Table 6-3 (Replaceable Parts). Change the part number and value of 
A2R130 to 0683-2225 (2200 ohms). 


Schematic 3 Changes. Change the value of R130 to 2200 ohms. 
CHANGE NO. 3. Applies to Serial Numbers 1630A02631 and Above 


Table 6-3 (Replaceable Parts). Change the part number and value of 
A2R120 to 0698-4453 (402 ohms). 


Schematic 3 Changes. Change the value of R120 to 402 ohms. 
CHANGE NO. 10. Applies to Serial Numbers 1630A03891 and Above 
Table 6-3 (Replaceable Parts). Do the following changes in the table. 
Add the following: 
A2CR250 
to CR253 
A2R250 


A2R251 
A2R252 


1901-0039 
0757-0443 
0690-2211 
0690-2211 


DIODE: Switching 50V 
RESISTOR: Fixed 11k .01 1/8W 
RESISTOR: Fixed 220 .1 1W 
RESISTOR: Fixed 220 .1 1W 


Change the following: 


A2R207 0698-3497 RESISTOR: Fixed 6.04k .01 1/8W 
A2R208 0698-4202 RESISTOR: Fixed 8.87k .01 1/8W 
A2R213 0698-4202 RESISTOR: Fixed 8087k .01 1/8W 
A2R232 0698-3279 RESISTOR: Fixed 4.99k .01 1/8W 
A2R234 0698-3279 RESISTOR: Fixed 4.99k .01 1/8W 


Delete the following: 


A2CR205 
A2R212 


1901-0040 
0683-2235 


DIODE: SI 
RESISTOR: 22k .05 1/4W 


Schematic 3 Changes. Refer to Figure C-3 for the changes. 
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Figure C-3. Schematic 3 Changes (Change No. 10) 


MANUAL CHANGES 
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Schematic 5 Changes. Do the following changes. 
Remove CR205 and replace it with a short. 
Remove R212 and replace it with a short. 


Connect an 11k ohm resistor (R205) between pin 5 of U202 
and common. 


Change the values of the following resistors. 
R207 - 6.04k 
R208 - 8.87k 
R213 - 8.87k 
R232 - 4.99k 
R234 - 4.99k 
CHANGE NO. 11. Applies to Serial Numbers 1630A03891 and Above 
Table 6-3 (Replaceable Parts). Do the following changes in the table. 
Add the following: 
A1R220 0683-8235 RESISTOR: Fixed 82k 
Change the following: 


0757-0408 RESISTOR: Fixed 243 .01 1/8W 
1820-1692 NANOPROCESSOR 


A2R237 
A2U24 


Schematic 1 Changes. Refer to Figure C-4 for the changes. 


Figure C-4. Schematic 1 Changes (Change No. 11) 


Schematic 5 Changes. Do the following changes. 
Change R237 from a star value to 243 ohms. 
Add the following note to the apron page. 
NOTE 
A 243 ohm resistor has to be selected for R237 if 
A2U24 (Nanoprocessor) with part number 1820-1692 
is used for replacement. 


CHANGE NO. 12. Applies to Serial Numbers 1630A04921 and Above. 


Table 6-3 (Replaceable Parts). Change the part number and value of 
A2R130 to 0698-4435 (2.49k ohms). 


Schematic 3 Changes. Change the value of R130 to 2490 ohms. 
CHANGE NO. 13. Applies to Serial Numbers 1630A06495 and Above. 


Schematic 5 Changes. Change the wiring on the voltage selector swit 
ches as shown in Figure C-5. 


eS Page 4 of 4 MANUAL CHANGES Model 3437A 


CHANGE NO. 16. Applies to Serial Prefix 2516 and Above 


Title Page. Add the following caution to the title page. 


Your instrument may have either metric or English 
hardware. D0 NOT intermix the different hardware or 
damage to the instrument may result. Follow the cau- 
tions in the manual that pertain to the different hard- 
ware. Contact your local HP Office if more informa- 
tion is needed. 


1 
ee c 
\38/ \228 


Section |, Paragraph 1-14. Change the paragraph to the following: 


1-14. The following options are available for the HP 3437A. 


-hp- Part -hp- Part 
Number Number 
(Prafix 1630 (Prefix 2516 
—————- NOTE and Below) Description and Above) 
S2/7S3 SHOWN IN THE 5060-9835 | Front Handle Kit | 5061-9435 
226¥ POSITION 908 | 5020-8802] Rack Adapter Kit | 5021-5802 
908 2510-0192 Rack Mount Kit 0515-1331 


Figure C-5. Schematic 5 Changes (Change No. 13) 
CHANGE NO. 14. Applies to Serial Numbers 1630A06666 and Above 


Your instrument may have either metric or English 


Table 6-3 (Replaceable Parts). Change the part number of A1U5 to hardware. 00 NOT intermix the different hardware or 
1990-0732. damage to the instrument’s frame and cabinet may 
result. For instruments with with serial prefix 2516 
Schematic 1 Changes. Change the U5 opto isolator as shown in Figure and above, use metric handle/rack mounting hard- 
C-6. ware, as listed above. For instruments with serial 
prefix 1630 and below, use English handle/rack moun- 
ting hardware also as listed above. Contact your local 


HP Office if more information is needed. 


Section VI, Table 6-3 (Replaceable Parts). Do the following changes in the - : 


table. 
Reference 
Designation Oty Description 
5060-9843 Bottom Cover 
(For Serial Prefix 1630 and Below) 
5061-0088 Fr. Handle Kit 
(For Serial Prefix 1630 and Below) 
5060-9831 *Top Cover 
TO U9"2) (For Serial Prefix 1630 and Below) 


5060-9907 *Side Cover 


(For Serial Prefix 1630 and Below) 


i . : i h I 5061-9443 Bottom Cover 
Figure C-6. Schematic 1 Changes (Change No. 14) Fe ee obih aca Mane 
5061-9688 Fr. Handle Kit 
CHANGE NO. 15. Applies to Serial Numbers 1630A06706 and Above For Serial Protix 2816 and Above) 
5061-9431 *Top Cover 
Table 6-3 (Replaceable Parts). breil ve yen number of A2U32 to bnnewene Sf nga 2516 and Above) 


(For Seria! Prefix 2516 and Above) 


Schematic 2 Changes. Re*er to Figure C-7 for the changes. 
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Figure C-7. Schematic 2 Changes (Change No. 15) 


[7 MANUAL CHANGES 


HP MODEL 3437A 
SYSTEM VOLTMETER 


Manual Part Number 03437-9001 2 


CHANGE NO. 1. Applies to Serial Prefix 2516 and Above 


Title Page. Add the following caution to the title page. 


CAUTION 


Your instrument may have either metric or English 
hardware. 00 NOT intermix the different hardware or 
damage to the instrument may result. Follow the cau- 
tions in the manual that pertain to the different hard- 
ware. Contact your local HP Office if more informa- 
tion is needed. 


Section |, Paragraph 1-14. Change the paragraph to the following: 


1-14. The following options are available for the HP 34370. 


-+hp- Part -hp- Part 
Number Number 
(Prefix 1630 (Prefix 2516 
and Below) Description and Above) 


5060-9835 | Front Handle Kit 
5020-8802 | Rack Adapter Kit 
2510-0192 | Rack Mount Kit 


Your instrument may have either metric or English 
hardware. 00 NOT intermix the different hardware or 
damage to the instrument’s frame and cabinet may 
result. For instruments with with serial prefix 2516 
and above, use metric handle/rack mounting hard- 
ware, as listed above. For instruments with serial 
prefix 1630 and below, use English handle/rack moun- 
ting hardware also as listed above. Contact your focal 
HP Office if more information is needed. 


5061-9435 
5021-5802 
0515-1331 


CHANGE NO. 2. A\pplies to All Serial Numbers 


Add the attached ‘‘DECLARATION”’ to the manual. 


25 June 1985 


Supplement A for 03437-90012 


ee New or Revised item 


ERRATA. 


iy MANUAL CHANGES 


MODEL 3437A 


SYSTEM VOLTMETER 


Manua! Part No. 03437-90010 


Page 1-2, Table 1-1. Refer to Voltage Measurement Characteristics - 
Dynamic Accuracy. 


Change: 


From 
To 


From 
To 


From 
To 


Range 
10 volt 
10 volt 


1 volt 
1 voit 


1 volt 
1 volt 


Step 
Input 


10 volt 
10 volt 


1 volt 
1 volt 


.1 volt 
.1 volt 


mV Within 
Final Value 


+20mvV 
+30 mV 


+2mvV 
t+3mvV 
+200 mv 
+200 mV 


Refer to Common Mode Rejection Ratio. 


Time 


7.5 us 
7.5 us 


1.5 us 
1.5 ys 
25 ws 
25 us 


Change to read: 2 75 dB (1 kQ unbalance in low input lead @ 60 


Hz). 


Page 1-2, Table 1-2. Refer to Humidity Range. Change > 95% to < 


95%. 


Page 2-1, Paragraph 2-13. Change 55 C to 50° C. 


19 November 1976 


Supplement A for 03437-90010 


~ [y) MANUAL CHANGES 


-hp- MODEL 3437A 


SYSTEM VOLTMETER 


‘ Manual Part Number 03437-90012 


CHANGE NO. |. Applies to Serial Prefix 2516 and Above 


Title Page. Acid the following caution to the title page. 


Your instrument may have either metric or English 
hardware. 00 NOT intermix the different hardware or 
damage to the instrument may result. Follow the cau- 
tions in the manual that pertain to the different hard- 
ware. Contact your local HP Office if more informa- 
tion is needed. 


Section |, Paragraph 1-14. Change the paragraph to the following: 


1-14. The following options are available for the HP 3437A. 


‘hp Part hp Part 
Number Number 
{Prefix 1630 (Prefix 2516 
Option and Below) Description and Above) 


5060-9835 | Front Handle Kit 
5020-8802 | Rack Adapter Kit 
2510-0192 | Rack Mount Kit 


ee 


Your instrument may have either metric or English 
hardware. 00 NOT intermix the different hardware or 
damage to the instrument's frame and cabinet may 
result. For instruments with with serial prefix 2516 
and above, use metric handle/rack mounting hard- 
ware, as listed above. For instruments with serial 
prefix 1630 and below, use English handle/rack moun- 
ting hardware also as listed above. Contact your local 
HP Office if more information is needed. 


5061-9435 
5021-5802 
0615-1331 


CHANGE NO. 2. Applies to All Serial Numbers 


Add the attached '‘DECLARATION” to the manual. 


24 April 1985 Supplement A for 03437-90012 


Kip HEWLETT 


PACKARD 


Herstellerbescheinigung 


Hiermit wird bescheinigt, da8 das Gerdt/System HP 3437A 
in Ubereinstimmung mit den Bestimmungen von Postverfiigung 1046/84 funkentstGrt ist. 


Der Deutschen Bundespost wurde das Inverkehrbringen dieses Gerdtes/Systems angezeigt und 
die Berechtigung zur Uberpriifung der Serie auf Einhaltung der Bestimmungen eingeraumt. 


Zusatzinformation fur MeG- und Testgerdte 


Werden Meé- und Testgerdte mit ungeschirmten Kabeln und/oder in offenen MeGaufbauten 
verwendet, so ist vom Betreiber sicherzustellen, da8 die Funk-Entst8rbestimmungen unter 
Betriebsbedingungen an seiner Grundstucksgrenze eingehalten werden. 


Manufacturer's declaration 


This is to certify that the equipment _._. CCW PB437A 
is in accordance with the Radio Interference Requirements of Directive FTZ 1046/84. The Ger- 
man Bundespost was notified that this equipment was put into circulation, the right to check 
the series for compliance with the requirements was granted. 


Additional information for Test- and Measurement Equipment 
lf Test- and Measurement Equipment is operated with unscreened cables and/or used for 


measurements on open set-ups, the user has to assure that under operating conditions the Radio 
Interference Limits are still met at the border of his premises. 


: 
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ENGLEWOOD 
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INTER-OFFICE SERVICE ME 


3437A-2-77 


Date: February 18, 1977 ] 


All Service Offices 


ee a eee ee ena ae 


FROM: R. Alan Snyder, Loveland Instrument Division 


SUBJECT: 3437A Product Support Plan 


l. DESCRIPTION. 


The -hp- 3437A Systems Voltmeter is a high-speed HP—IB compatible 3% digit voltmeter with sampling speeds of 
more than 5000 readings per second. 


The -hp- 3437A uses the sample and hold/successive approximation technique, by using some new circuit innova- 
| tions, it is able to achieve higher speed capability. This voltmeter is designed around a new control microprocessor 
| which provides many added features over traditionally designed instruments. This includes such things as program- 
mable delay between readings, multiple readings in a burst mode, displayed HP—IB status, and a troubleshooting 
mode. 
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Major Specifications. 


Ranges: 


Performance: 


Static Accuracy (90 days, 23° C + 5° C): 


10 V Range: +0.05%of reading + 1.6 digits 
1 V Range: +0.03% of reading + 1.6 digits 
0.1 V Range: +0.06% of reading + 1.8 digits 


Static Accuracy (1 year 23° C + 5° C): 


10 V Range: +0.05% of reading + 2 digits 
1V Range: +0.03% of reading + 2 digits 
0.1 V Range: +0.06% of reading + 2.2 digits 


Static Accuracy Temperature Coefficient (0° C—50° C): 
+ 0.002% of reading/° C + 0.05 digits/° C 


Delay: 


© N Rdgs = 0 or 1 
DELAY (Setting): 0 to .9999999 sec. in .1 ys steps 
N Rdgs > | (Remote and a zero delay listener) 
ASCII DELAY (Setting): Packed DELAY (Setting): 
277.8 psec to .9999999 175.4 usec to .9999999 
sec in .1 us steps sec in .1 ys steps 


Number of Readings (N Rdgs)* 


N Readings: 0** to 9.999 
* Readings are not internally stored. 
**For N = 0 the 3437A operates in delay mode only. 


Input Bandwidth (3 dB) 


10 V Range: 1.0 MHz 
1 V Range: 1.1 MHz 
0.1 V Range: 40kHz 


li. REPAIR STRATEGY. 


The -hp- 3437A circuit boards Al, A2, and A3 will be covered by the Blue Stripe Exchange program; but where 
rapid turn around time is not a major factor, component level repair can be performed. To facilitate both compon- 
ent level repair and rapid board level repair for the Systems customer, a Service Kit containing a complete set of 
boards, miscellaneous key components and instrument verification software for the 9825A Calculator will be avail- 
able. To further enhance success of component level repair the 3437A has Logic Signature Analysis capability, 
(formerly Data Stream Analysis). The use of the Logic Tracer from Santa Clara Division will provide an extra mea- 
sure of repairability. 


3437A-2-77 


A trio of accessory items is also available. The 34113A and 34114A are performance interface devices and are neces- 
sary to perform the full performance test on the -hp- 3437A. The 34115A is a special test ROM which when used in 
place of one of the -hp- 3437A’s program ROMs will allow one of the L.S.A.. function in the 3437A to assist in 
digital troubleshooting. These three accessories are available separately or as part of the 44037A Service Kit for the 
-hp- 34374. 


lil, SERVICE TRAINING. 


Service Aspects of the -hp- 3437A will be covered in the Spring Factory Seminars. On-site seminars can be arranged 
if the need arises. 


lV. DOCUMENTATION. 


All -hp- 3437A’s are being delivered with a complete Operating and Service Manuals, including schematics, a very 
thorough troubleshooting section describing the use of the L.S.A. technique and some simple unique applications. 


V. BASIC SERVICE INFORMATION. 
A. The calculated MTBF (Mean Time Between Failures) is 5000 hours. 


B. When handling the boards in the 3437A, exercise care to avoid static discharge which could damage sen- 
sitive components. 


Vil. PARTS STOCKING RECOMMENDATION. 
Parts stocking recommendations have been prepared for the 3437A, and the parts are in stock at CPC and PCE. 


Any comments or questions regarding the 3437A and its Service Support Plan should be directed to LID Customer 
Service. 
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SERVICE MEM O 


Date: February 24, 1977 


e INTER-OFFICE 
SUPERSEDES 


3437A-1-77 


Field Service Technicians 


R. Alan Snyder, Loveland Instrument Division 


FROM: 
SUBJECT: Noisy Fan Replacement 


Due to a change in the manufacturing process of the 3437A Cooling Fan, we are recommending that instruments 
with serial numbers below 1630A00135 undergoing service have this fan replaced Warranty Only (WO). The part 
number is 3160-0266 and has a longer lifetime than the originally installed fan, Customers having warranty repair 
done for any reason should be given a new fan whether or not they have experienced fan problems. 
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Orerat Ing Notes . 


| - : : DSA TEST ROM 
| : oe OPERATING NOTE 


The DSA test ROM is used to force the 3437A Microprocessor to execute test routines that result in the generation of 
repetitive data patterns throughout the logic circuitry. The data patterns are then characterized (4-bit alphanumeric 
/ code) by the -hp- Model S004A Logic Tracer and are referred to as test signatures. 


The test signatures are compared to the signatures documented in the 3437A Operating and Service Manual. Correspond- 


ing signatures indicate the 3437A is operating properly, while non-corresponding signatures indicate an instrument 
failure 


' II. OPERATION. 


| Since the 3437A uses more than 2000 (of the possible 2048) words of program instruction for normal instrument opera- 
ion, an additional ROM (DSA test ROM) is required to implement the DSA technique. When troubleshooting the logic 
_ circuits, the program control ROM that is socket mounted (U41) is replaced with the DSA test ROM. Complete trouble- 
shooting instructions are documented in the 3437A Operating and Service Manual. 


| 
| |, INTRODUCTION. : 
: 

| 

| 

| 


| NOTE 
Insure that the DSA test ROM (when installed) is orientated the same as U41; otherwise | 
the test ROM may be damaged. | 
| Il. PARTS LIST. | 
! | Description -hp- Part: No. | | 
| DSA Test ROM 34115A | 
i : 
| 
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For more information, call your local HP Sales Office or Eest (201) 265-5000 © Midwest (312) 255-9800 © South (404) 434-4000: 
West (213) 877-1282. Or, write: Hewlett-Packard, 1501 Page Mill Road, Palo Alto, California 94304, In Europe, 1217 Meyrin-Geneva 


341134 
PERFORMANCE-TEST TRIGGER INTERFACE 
OPERATING NOTE 


I. INTRODUCTION. 


The performance-test trigger interface illustrated in Figure 1) level shifts the dc component of the -hp- Model 180A 
Oscilloscope main gain output so that the output waveform occurs within the specified range of the 3437A external 
trigger input (Figure 2). 


hp-34113A 0 | 
Cl 


TO -hp- 34374 — jeri Re | 
EXTERNAL TRIGGER FROM -hp- 180A 
INPUT ; | MAIN GATE OUTPUT 


Figure 1. Performance Test Trigger Interface. 7 _ + Figure 2. Trigger Interface Implementation. 


rd HI. OPERATION. 


The Model 34113A Trigger Interface is required for the 3437A dynamic accuracy performance test. Complete operating 
instructions are contained in the 3437A Operating and Service Manual. 


Il]. PARTS LIST. 


The foiiowing parts are contained in the Model 34113A: 


al 0160-3847 
CRI 1901-0040 
CR2 1901-0535 
Casting 10014-20102 
Housing 10014-24102 
BNC Connector — 1250-1233 


1250-0083 
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